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THE MARENT GULCH TRESTLE. 

The accompanying engraving represents the trestle on the 
Northern Pacific Railroad that crosses Marent Gulch, ten 
miles west of Missoula, Montana. The trestle is for a 
single track, is 226 feet high, and is supported upon eight 
piers built upon the Howe truss principle, the spaces between 
the end piers and the summits of the hills being spanned by 
"trestles. 

It is built entirely of wood cut from forests in the im- 
mediate vicinity, and a good idea can be formed of the 
magnificent proportions of some of these trees and their 
special adaptability to the needs of the builders of the trestle 
by the fine specimen shown in the picture, standing nearly in 
the center of the gulch, and whose top reached above the 
rails. The structure was designed to meet the requirements 
of travel only for the time being, the combustible nature 
of the material of which it is built prohibiting its perma- 
nent use. It was, therefore, so planned that at any future 
time it could be replaced by one of iron without in any way 
interfering with the traffic of the road. 

No difficulty was experienced in obtaining a foundation 
for the piers, since one hill was composed of loose and solid 
rock, and the other of slate rock. The piers are placed 70 
feet apart between centers, the distance between the parallel 



sides, center to center, being 20 feet, and the centers of the 
tops of the corner posts being 10 feet apart between the 
sloping sides, which have a batter of 1 in 6, thereby increas- 
ing the width of the foundation to about 80 feet, and insuring 
the stability of the structure. The piers consist principally 
of four corner posts, each of which is built up of two 10 x 
12 inch timbers, placed in a plane parallel with the line of 
the track and bolted together. 

The sloping sides are divided into panels 16 feet in height, 
the diagonals of which are 6 x 10 inch timbers, tied with 
iron rods \% inches in diameter. 

The parallel sides are divided into panels of the same 
height, but the bracing is more complex. From the bottom 
of the pier to bottom of the tenth panel extends a center 
post composed of two 8 x 12 inch timbers bolted together, 
and from each side of the bottom of this post to each corner 
of the same panel is a brace of the same size. Parallel with 
these braces and extending from the foundation to the bot- 
tom corners of the seventh panel are others of like dimensions. 
From the bottom corner of the pier to a point on the last men- 
tioned braces just within the second panel, is a diagonal of 
two 8 x 10 inch timbers. The panels are formed of 8 x 12 inch 
pieces whose ends overlap and are bolted to the center.post. 
The three top panels of the parallel sides of the pier are made 



up of diagonals of two 7x7 inch pieces, tied with rods 1J^ 
inches in diameter, with the exception of the top and next 
to the top rods, which are 1% and 1% inches, respectively. 
Horizontally the bottom of the sixth panel is divided into 
two panels by two sets of 8x10 inch timbers connecting 
the center posts, the diagonals being 8x8. 

The tops of the piers are connected by truss 10 feet in 
height and the same in width, the diagonals of which are 
wood and the tie rods iron. Between the bottom chords 
and the tops of the piers are transverse beams extending be- 
yond the sides of the piers. The ends of these beams are 
braced from the sides of the piers, and braces from the ends 
to the top chords stiffen the truss. The floor beams rest im- 
mediately upon the top chords, upon which rest the string- 
ers and above them the ties to which the rails for the single 
track are spiked. The ends of all the diagonals in the 
trestle abut against angle blocks. The piers for the iron or 
permanent trestle will occupy every alternate space between 
the piers of the present structure. The trestle was designed 
by C. C. Schneider, C.E., of 35 Wall Street, this city, who 
also designed the great cantilever bridge at Niagara Falls, 
which was recently described in this paper, to whose 
courtesy we are indebted for the loan of drawings from 
which we obtained the foregoing description. 




THE MARENT GULCH TRESTLE ON THE NORTHERN PACIFIC RAILROAD 



) 1883 SCIENTIFIC AMERICAN, INC 



400 



SftitutitU ^mttxtm* 



[December 29, 1883. 




ESTABLISHED 18^5. 



MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEKLY AT 

No. 261 BROADWAY, NEW YORK. 



0. D. MUNN. 



A. E. BEACH. 



TEltllS FOR THE SCIENTIFIC AMERICAN. 

One copy.oneyear postage included S3 20 

One copy, six months postage included 1 60 

Clubs.— One extra copy of The Scientific American will be supplied 
gratis for every cmb of five subscribers at 83.2U each • additional copies at 
same proportionate rate. Postage prepaid. 

Remit by postal order. Address 

MUNN & CO., 261 Broadway, corner of Warren street, New York. 

The Scientific American Supplement 

Is a distinct paper from the Scientific American. THE SUPPLEMENT 
Is issued weekly. Every number contains 16 octavo pages, uniform in size 
with Scientific American. Terms of subscription for Supplement, 
$5.00 a year, postage paid, to subscribers. Single copies, 10 cents. Sold by 
all news dealers throughout the country 

Combined Itntes. — The ScrENTiFic American and Supplement 
will be sent for one year postage free, on receipt of seven dollars. Both 
papers to one address or different addresses as desired. 

The safest way to remit is by draft, postal order, or registered letter. 
Address MUNN &CO. , 261 Broadway, corner of Warren street, New York. 

Scientific American Export Edition. 

The Scientific American Export Edition is a large and splendid peri- 
odical, issued once a month. Each number contains about fine hundred 
large quarto pages, profusely illustrated, embracing: (l.)Most of the 
plates and pages of the four preceding weekly issues of the Scikntific 
American, with its splendid engravings and valuable information; (2.) 
Commercial, trade, and manufacturing announcements of leading houses. 
Terms for Export Edition, $5.00 a year, sent prepaid to any part of the 
world. Single copies 50 cents. Pf Manufacturers and others who desire 
to secure foreign trade may have large, and handsomely displayed an- 
nouncements published in this edition at a very moderate cost. 

The Sci entific Am icimcan Export Edition has a large guaranteed circu- 
lation in all commercial places throughout the world. Address M UNN & 
CO., 261 Broadway, corner of Warren street, New York. 



NEW YORK, SATURDAY, DECEMBER 29,1883. 



Contents. 

(Illustrated articles are marked with an asterisk.) 



Agricultural inventions 408 

Bottlers' exhibition, the 400 

Business and personal 408 

Candlestick, miner's* 402 

Car coupling* 402 

Coai bunkers, gas in* 403 

Coke for foundry purposes 405 

Coverings for steam pipes, etc... 401 

Driving machinery, belts tor* 404 

Egyptian mechanical methods.. . 403 
Electric alarm for steam boiiers* 402 
Electricity, lines of study in.;.*,. 402 

Engineering inventions f. . 408 

England, patents in 401 

Eucalyptus, the. 401 

Exhibition, bottlers', the 400 

Eye. pink 400 

Flour mil I insurance 406 

Fog signal apparatus* 406 

Gas in coal bunkers 403 

Geological changes at Salt Lake.. 404 

Green port harbor 406 

Index of inventions 409 

Iron castings, light 400 

Joints, riveted 407 

Laboring and managing ... 402 

Light iron castings 400 

Linseed oil, how to boll 404 

Manufacturing reform, needof a. 400 

Marent Gulch trestle* 399 

Mechanical inventions 408 



Mechanical telephone* 

Miner's candlestick, Pateneaude* 

Mirage, a California 

Miscellaneous inventions 

Needlefish, etc.* 

Neuralgia, new treatment for. . 

Notes and queries 

Observatory, St. Maur Park* 

Oil, linseed, how to boil 

Fainting iron 

Patent Office, affairs at the 

Patents in England 

Pink eye — 

Planets, aspects of, for January. 

Rag fish, the* 

Keflex nervous influence 

Riveted joints 

Salt Lake, geological changes at. 

Sash fastener, Russell's* 

Sea horses, etc.* 

Sewers and sewer gases 

Signal apparatus, fog* 

Steam boilers, elec. alarm for*. . . 

Steam pipes, coverings for 

St. Maur Park Observatory*. 

Telegraphing, wire fence 

Telephone, mechanical* 

Toothing a nicking saw 

Trestle, Marent Gulch* 

Vegetable wool, or silk cotton... 
Window sash adjuster* 



TABLE OF CONTENTS OF 
THE SCIENTIFIC AMERICAN SUPPLEMENT 



For the Week ending December 29, 18 S3* 

Price 10 cents. For sale by all newsdealers. 

PAGE 

I. ENGINEERING AND MECHANICS.-Machine for Making Elec- 

tric Light Carbons.— 2 figures 6649 

The Earliest Gas Engine 6650 

The Moving of Large Masses.— With engravings of the removal 
of a belfry at Cresentino in 1776. and of the winged bulls from Nine- 
veh to Mosul in 1854 6651 

Science and Engineering.— The relation they bear to one an- 
other. By WALTEl R.BROWNE 6651 

Hydraulic Plate Press.— With engraving 6653 

Fast Printing Press for Engravings.— With engraving 6653 

French Cannon % 6653 

Apparatus for Heating by Gas.— 5 figures 6655 

Improved Gas Burner for Singeing Machines.— 1 figure 6655 

II. TECHNOLOGY —China Grass, or Rhea.— Different processes and 
apparatus used in preparing the fiber for commerce 6654 

III. ARCHITECTURE.— Woodlands, Stoke Pogis, Bucks.— With en- 
graving — 6654 

IT. ELECTRICITY, LIGHT, ETC.-Volta Electric Induction as De- 
monstrated by Experiment.— Paper read by Willoughby Smith 
before the Society of Telegraph Engineersand Electricians.— Nu- 
merous figures. .. . 6647 

On Telpherage.— The Transmission of vehicles by electricity to a 

distance.— By Prof. Fleeming Jenktn 6649 

New Electric Battery Lights... 6650 

The Siemens Electric Railway at Zankeroda Mines.— 3 figures. . . . 6650 
Silas' Chronophore.— 3 figures 6655 

V. NATURAL HISTORY -A New Enemy of the Bee 6657 

Crystallization of Honey .. 6657 

An Extensive Sheep Range 6657 

VI. HORTICULTURE, ETC.-The Zelkowas.-With full description 
of the tree, manner of identification, etc., and several engravings 
showing the tree as a whole, and the leaves, fruit, and flowers in 
detail 6656 

VII. MEDICINE, HYGIENE, ETC.-The Disinfection of the Atmo- 
sphere.— Extract from a lecture by Dr. R. J. Lee, delivered at the 
Parkes Museum of Hygiene, London. 6658 

A New Method of Staining Bacillus Tuberculosis 6658 

Cure for Hemorrhoids 6658 



PINK EYE. 

Horse scarlet fever, or the so-called "pinkeye," forms 
the subject of an interesting paper by Dr. John C. Peters in 
the New York Medical Journal, of December 15. The con- 
clusion is that various diseases of animals, communicable to 
man and vice versa, had frequently prevailed in our great 
car stables and in stables along the river fronts, among such 
diseases being diphtheria, scarlatina, and true measles, or a 
hybrid of measles and scarlet fever* Inoculations with the 
blood, tears, and usual mucus have produced the disease, 
the so-called " pink eye " having thus been conveyed from 
a partly blooded horse to a cart horse, from that to Guinea 
pigs, and from them to a pony. Young horses take the 
disease more frequently than older animals, although the 
latter are not always exempt. On the seventh day improve- 
ment generally commences, but the disorder seems most 
contagious at that time. The trouble is self -limited ordi- 
narily, so that palliative treatment is all that is required. 



LIGHT IRON CASTINGS. 

Many years ago articles of cast iron of a light, fragile, and 
ornamental character, known as "Berlin [German] jew- 
elry," were quite fashionable. It seemed, then, almost 
impossible that these should be simply castingsof iron, and 
it is within a comparatively recent period that the possibil- 
ity has been proved by the production of similar articles in 
this country. When of an ornamental design, as shoe buckles, 
belt buckles, shawl clasps, and hair pins, iron frequently has 
the market name of steel, and such " steel " ornaments are 
very common and in general use. But they are made of iron 
cast in sand moulds exactly as massive lathe beds, planer 
beds, and anvils for drop hammers, weighing several tons 
each, are cast. 

The brilliant polish on the ornamental articles is produced 
by means of emery wheels, rag, rotten stone wheels, and 
rouge wheels, prefaced by the action of the tumbling bar- 
rel. 

Of course, onlytlie easiest flowing iron is fit for such fine 
work. This is charcoal produced iron, that from the Salis- 
bury mines in western Connecticut being admirably adapt- 
ed to these purposes. There is an establishment in Connect- 
icut that melts, for the purposes of minute castings, about 
ten tons of soft charcoal iron a day, casting scissor and 
shear blanks, clock bells, clock keys, drawer keys, door 
keys, piano tuning keys, rings, harness buckles, ornamental 
buckles, horsemen's spurs, and a hundred other articles, 
not one of which will weigh twelve ounces, and many of 
which weigh less than an ounce. Some of these articles 
require in their finished state more than one hundred 
to the pound in weight. So minute are these castings, mainly 
moulded from plate patterns, that the used sand of the moulds 
must be sifted to discover all- the results of the day's cast : 
ing. 



TOOTHING A NICKING SAW. 

The nicking or cutting-off saw in the machine shop is a 
necessary tool for many purposes, but, unlike knurling tools, 
it is nor. to be found in assortment in the supply stores. 
The usual method of producing a saw is to chisel it out of 
a piece of sheet cast steel of the required thickness, or to 
forge it from a bar, drill the center for an # arbor, file or 
turn the periphery, and after truing it, file the teeth. 

A better way to form the teeth is to make and keep on 
hand one hob of eight threads to the inch or of six threads 
to the inch — hobs made like those for producing thread 
chasers. But for forming the saws the hobs should be cut 
to a single angle tooth, a tooth having an acute angle on one 
side — the thread being a right handed thread — the other angle 
being right angled to the axis of the hob. A good idea of 
the section of the tooth is got from that of the ordinary mill- 
ing tool or the circular saw for wood. 

With such a hob suspended between the centers of a 
lathe, a steel disk can be cut or toothed by a very simple 
method. The drilled and turned saw blank is mounted 
horizontally on a bar set in the ordinary tool post, the bar 
having a stud on which the blank is secured by means of 
a nut and washer, but so that it may revolve freely in a hor- 
izontal plane. Being advanced to the rotating hob, the 
merest touch will show if an entire revolution of the blank 
will bring out the teeth, even without overreaching, and any 
error can be rectified by turning down the blank slightly. 

By means of ordinary lathe appliances a nicking saw can 
be cut with little trouble, ranging from three inches to one 
and a half inches diameter, much more rapidly and perfectly 
than can be done by hand filing. The slight " slash " of the 
screw-threaded hob will not affect the direct action of the 
saw, even if the hob should be of so coarse a grade as four 
threads to the inch. 



THE BOTTLERS' EXHIBITION. 

The second annual convention and international exhibi- 
tion of the United States Bottlers' Protective Association 
was held in the American Institute building, this cit3 r , from 
December 11 to 14 inclusive. The exhibition comprised 
bottlers' supplies, machinery, appliances, materials, bever- 
ages, etc., the main building being filled with novel and in- 
teresting articles. There were several exhibits of carbonated 
beverage apparatus, showing each step in the process from 
the barrel of pure marble dust and the carboy of acid with 
its siphon attachment, by which any surplus in the measure 
could be run back into the carboy, to the charged fountain 
and filled bottle. 

Bottles of every kind used in the trade were shown fitted 



with stoppers adapted to every description of beverage; 
stoppers made of different materials and by which all or 
only a little of the contents of a bottle could be taken out 
without destroying the "head." One bottle washer con- 
sisted of a U-shaped spring, the arms of which were joined 
by a thick rubber band and which was secured to a spindle 
revolving at high speed. It was impossible to so quickly 
push a bottle on this device, that every portion of the inte- 
rior would not be rubbed by the band. By changing the 
band the device could be adapted to bottles of different sizes 
and shapes. There were exhibited extracts, filters, siphons, 
bottling wire, corking machines, colorings, bottleware— in- 
deed, every branch of the bottling trade was represented. 

Instructive exhibits were made by the cork manufactur- 
ers. The best quality of cork comes from Spain, although 
the cork tree — a species of oak — grows in Portugal, Italy, 
Southern France, and Algiers. When the tree is about 
fifteen years old the first stripping, known as virgin cork, is 
taken off. This bark is thin, covered with irregular in- 
dentations, and is of no practical use. Ten years after this 
the tree may be again stripped, the bark having attained a 
thickness of from one to one and a half inches; and so on 
in periods of ten years, the quality said to improve with 
each operation. The bark is steamed or soaked in water, 
pressed, and slightly charred before fires, in order to close 
the pores and toughen it, and in this shape it is sent to the 
manufacturer. By circular knives the bark is cut into 
strips varying in width according to the length of the de- 
sired cork. 

Thecorks are cut from the strip by a rapidly revolving 
cylindrical knife, the axis of the cork being parallel with 
the bark. Thecorks to be tapered are taken to a circular 
knife, revolving horizontally, against the edge of which 
they are held, one by one, by a machine which may be said 
to resemble a lathe. The cork is placed against a loosely 
journaled foot-piece, while against the other end is 
pressed a slowly revolving spindle. This device raises and 
presses the cork to the edge of the circular knife, the device 
being adjustable at any angle to obtain the desired taper. 



NEED OF A MANUFACTURING REFORM. 

There is one department of manufacturing production that 
lacks not so much good workmanship as- proper material; that 
is, the department of manufacturing for domestic purposes. 
It would almost seem as though the producers think that any- 
thing is good enough for the household, so long ns it makes 
a pretense at convenience and has some meretricious orna- 
mentation. 

A most attractive and convenient form of cooking utensils 
is now made of tough iron enameled inside and out. In 
most respects it is much superior to utensils of tin or those 
of cast iron; the tea pots and coffee urns being particularly 
useful. But the hinges break after a little use, the orna- 
mental tops come off, showing that they were merely at- 
tached for a temporary purpose, and even the handle drops 
off, being merely soft soldered on. 

In lamps for burning kerosene the vexation is fully as 
great, while the danger is more. The glass reservoirs for the 
oil are barely stuck into sheaths of the flimsiest sheet brass 
at the tops of the standards by means of plaster of Paris that 
soon loses all its cohesiveness by the slightest overflow of oil; 
and yet in nine times out of ten the lamp is moved when 
lighted by lifting by the glass reservoir. The thin brass tops 
are always getting out of shape; they hardly sustain the 
weight of chimney and shade. The rag wheels, or the toothed 
wheels which serve to raise and lower the wick, may 
turn on thin wire axes or refuse to turn at all. Sometimes 
these appliances are so insufficient that the lighted wick 
drops through the tube down into the oil. 

If price would secure good products these annoyances 
and dangers would not be so vexatious, but the higher 
priced artistic and ornamental lamps are no better made, 
have no better material, are no more secure than the cheaper 
sorts. 

This singling out of two common and necessary articles 
as evidences of lack of honest work and material is not in- 
tended to be a marked rebuke to these particular depart- 
ments; this " skrimpiness" and "Cheap John " makeshift 
method runs through almost all the products of manufac- 
tures for household use, and a long list might be made of 
articles of everyday use which become useless almost before 
their usefulness is established, because the makers use glue 
instead of nails, nails instead of screws, soft solder instead 
of brazing, sheet tin instead of iron or steel, pewter instead 
of tin, and unskilled labor instead of honest work. There is 
room for improvement. 

— — — — — 4 i n » 

The height and velocity of clouds have been determined 
in England bymeans of photography. Two cameras, placed 
about 600 feet apart, are provided with instantaneous shutters 
simultaneously released by electricity. The observer measures 
the angle of inclination of the cameras and the position of 
the cloud as photographed on the two plates, and from these 
data a trigonometric calculation gives the distance and height 
of a cloud with great accuracy. 

Subscribe for the Scientific American and Scien- 
tific American Supplement for 1884— $7 a year for 
both papers— and you will surely have all the latest and 
best scientific, mechanical, and engineering news of the 
day, from every part of the globe. A new volume com- 
mences next week on both papers. Subscribe now for one 
or both. 
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ASPECTS OF THE PLANETS FOR JANUARY. 

JUPITER 

is morning star until the 19th, and then evening star until the 
7th of August. There is no question as to which star 
shall head the list during January, for Jupiter puts 
on his proudest aspect on the 19th, when he reaches 
opposition. This event occurs at 10 o'clock in the even- 
ing, when the regal planet will be well toward the 
zenith, and can be seen in his best estate. Though Jupiter 
never shines with the bewitching brightness that distin- 
guishes Venus in her period of greatest brilliancy, he enjoys 
a great advantage over his fair rival. Since he is an outer 
planet, he may be seen at opposition, opposite the sun, ris- 
ing about sunsefr, and making his transit, or meridian pas- 
sage, at midnight. Since Venus is an inner planet, she is 
never seen much more than 45° from the sun, either three 
hours after sunsent or three hours before sunrise. Jupiter 
seems to make the circuit of the sky. Venus seems to oscil- 
late in straight lines east and west of the sun as if she were 
fastened to him by an invisible chain. In reality, both 
planets revolve around the sun the same as the earth. The 
different* aspects they tafie ou are simply the way they look 
to terrestrial observers, the giant planet traveling outside of 
our domain, the fairest of the planets traveling within our 
boundaries. 

We never look upon Jupiter when in opposition without 
rejoicing that when the vast nebulous mass that once filled 
and extended far beyond the limits of the solar system quick- 
ened into life, and threw off the concentric rings that formed 
the planets, the largest rings condensed into the planet 
Jupiter. Observers on the other planets are for this reason 
privileged to behold the magnificent spectacle of a planet 
second only to the great sun himself, a miniature solar sys- 
tem with its revolving moons, a telescopic wonder on which 
the eye rests with ever new delight. 

The huge planet has not yet cooled down, his primeval fires 
still blaze, and he gives out light and heat to the satellites 
that surround him, and as readily yield to his sovereign 
power as their mighty lord bows to the sun's resistless sway. 
Observers on this planet, nearly 500 million miles away, can 
watch the process of world making on Jupiter's mighty 
mass. Exceeding the earth in volume 1,300 times, his cool- 
ing will be proportionally slow. 

In the belts that diversify his disk, in the huge spots that 
from time to time stir his mass, in the agitation of the im- 
mense cloud atmosphere that conceals his fiery nucleus, we 
behold on a grand scale the progress of the cooling process 
which millions of years ago agitated the earth's lesser bulk 
before it developed to the perfection of its present condition 
as an abode for animate life. Just as surely will the prince 
of planets reach, latest of all the sun's family, the same per- 
fection of development. When, millions of ages hence, the 
time arrives, the earth, like the moon, will have passed into 
the period of inevitable decay, and, preceded by Mercury, 
Mars, and perhaps Venus, will be floating through space as 
a dead world. Viewed in this light, .every changing belt, 
every new spot, every sudden rift is a revelation in Jovian 
language of the tremendous disturbances that will eventually 
bring order out of chaos, beauty out of desolation. 

The red spot and the bright spot have not actually disap- 
peared, although as the planet sped on its course away from 
the earth no traces of them were seen later than May. As 
the planet again approached us after conjunction, Mr. Den- 
ning found on the morning of the 6th of October that the 
red spot was again visible, although very faint. At times 
the shape of the spot came out distinctly, notwithstanding 
its feebleness, while the indentation or hollow in the great 
south belt near the spot is a very conspicuous figure. Later, 
on the same morning, Mr. Denning saw the equatorial white 
spot as it crossed the central meridian of Jupiter. It was 
very bright and seemed to preserve the conspicuous appear- 
ance it presented in 1880. Observers will therefore have an 
object in the telescopic study of Jupiter besides the enjoy- 
ment of the brilliant spectacle. The red spot, the white 
spot, the intensity of the coloring in the belts, all have a 
meaning. Fortunate is he who can decipher it! 

High up in the north, at his nearest point to the earth, 
above the horizon the entire night, the brightest of the swarm- 
ing stars that adorn the crown of night — such is Jupiter at 
opposition, and superbly will he shine during the crisp and 
clear moonless nights of January. 

The right ascension of Jupiter on the 1st is 8 h. 17 m. ; 
his declination is 20° 14' north; and his diameter is 43*4'. 

Jupiter rises on the 1st about half past 6 o'clock in the 
evening; on the 31st he sets at 4 o'clock in the morning. 

VENUS 

is evening star. If Jupiter holds the first place, she unques- 
tionably wins the second. She is now a beautiful object in 
the western sky for nearly two hours after sunset. Travel- 
ing from superior conjunction to eastern elongation, she is 
constantly receding from the sun in her eastern course, and, 
at the same time, approaching the earth. Observers who 
watch her movements will note her progress, and easily dis- 
cern her increase in size and brightness, and the longer time 
she is above the horizon, and will rejoice that during the 
entire winter she will be the peerless starry gem outshining 
all others in the western sky. 

Venus is moving rapidly northward, advancing 13° in that 
direction during the month, and greatly changing her posi- 
tion in regard to the sun, being now 2° 30' north of the sun- 
set point, and at the end of the month 10° north of the sun- 
set point. 

A charming aspect of Jupiter and Venus in their present 



phase is that they are above the horizon together during the 
whole month, Jupiter rising in the east before Venus sinks 
below the horizon in the west, the one reigning in the east- 
ern sky, the other holding her court in the western. Jupiter 
now rises fifteen minutes before Venus sets. At the end of the 
month, Jupiter will rise before sunset, and Venus will not 
set till nearly 8 o'clock. They will therefore be visible for 
more than two hours, and, as one is apparently traveling 
east and the other west, they will seem to approach nearer 
each other. 

The right ascension of Venus on the 1st is 20 h. 30 m. ; 
her declination is 20° 40'south; and her diameter is 11*4". 

Venus sets on the 1st about half past 6 o'clock in the 
evening; on the 31st she sets at ten minutes before 8 
o'clock. 

SATUBN 

is evening star, and secures the third place on the list in the 
order of beauty and brightness. He changes his position 
scarcely at all during the month, slightly retrograding. 
Thus his path is easy to follow. Though far exceeded in 
brilliancy by Jupiter, he is beautiful to behold, with his soft 
aud serene light. Nearly half way to the zenith when the 
gathering shades of night reveal his presence in the sky, 
making his transit on the first at half past nine o'clock, and 
then sinking slowly in the west, followed by a retinue of 
the brightest stars that twinkle in the sky, and taking prece- 
dence of Jupiter and Mars on the celestial track, Saturn can- 
not fail to win an admiring tribute from every beholder dur- 
ing the starlit nights of January. 

The right ascension of Saturn on the 1st is 4 h. 10 m. ; 
his declination is 19°-6' north; and his diameter is 19". 

Saturn sets on the 1st not far from half past 4 o'clock in 
the morning; on the 31st he sets about half past 2 o'clock. 



is morning star, wins the fourth rank in the order of inter- 
est, and completes the quartet of planets visible during win- 
ter nights that are easily recognized by unscientific ob- 
servers. He is growing wondrously ruddy in hue, and in- 
creasing in size as he rapidly approaches that point in his 
course when our planet will lie directly between him and 
the sun. Therefore he is very near his brightest phase, 
while his northern declination is increasing, always a favor- 
ahle condition for observation. He is easily recognized as a 
brilliant red star southeast of Jupiter and northwest of 
Regulus in the handle of the Sickle. 

The right aseension of Mars on the 1st is 9 h. 40 m. ; his 
declination is 17° 54' north;- and his diameter is 13*2". 

Mars rises on the 1st a few minutes before 8 o'clock in 
the evening; on the 31st he rises about 5 o'clock. 

MERCURY 

is evening stav'until the 20th, and then morning star. On 
the 4th, at 11 o'clock in the morning, he reaches his greatest 
eastern elongation, being 19° 16' east of the sun. He is then 
visible to the naked eye in the west soon after sunset, but his 
southern declination is not favorable for visibility. Venus 
will help to point him out, as he is a little way west of her, 
and a degree farther south. On the 4th, Mercuiy sets an 
hour and a half after the sun, and a half hour before Venus. 
With so bright a starry guide, and these directions to fol- 
low, any quick-eyed observer may hope to find the planet 
that loves to hide in the evening glow. 

On the 20th, at 3 o'clock in the afternoon, Mercury has 
completed his course as evening star, coming into inferior 
conjunction with the sun and passing to his western side to 
commence his short circuit as morning star. 

The right ascension of Mercury on the 1st is 20 h. 3 m.; 
his declination is 22° 3' south; and his diameter is 6 2'. 

Mercury sets on the 1st about 6 o'clock in the evening; on 
the 31st he rises about 6 o'clock in the morning. 



Her last conjunction is the most interesting, for on the 30th 
the two days' old moon hangs her silver crescent a few de- 
grees north of the lovely evening star. Planet and crescent, 
though the approach is not near, form a picture on the celes- 
tial canvas of which the eye never grows weary. 

^ < , » m _ 

Patents in England.* 

On the first day of next month — January, 1884— the new 
patent bill of Great Britain goes into force, by which a 
great reduction is made in the cost of obtaining patents there 
and considerable of the red tape required under the old sys- 
tem is done away with. 

The cost for a patent in England will hereafter be about 
the same as a United States patent, and Scotland, Ireland, 
Wales, and the Channel Islands will be included in the 
protection. 

Persons desiring to obtain patents in England, however, 
must not overlook the fact that if the article to be patented 
has been introduced into the country, or copies of the United 
States patent have been in such way open for general in- 
spection that the public may be presumed to have knowledge 
of them, as in a reading room, library, etc. — before a patent 
has been applied for— a valid patent cannot be obtained. 

The English law differs materially from ours in the mat- 
ter of showing ownership in inventions. No examinations 
are made to determine this, and patents are granted jointly 
to the inventor with others, although there must be a de- 
claration from the inventor that he is the true and first in- 
ventor. The doing away with examinations, to determine 
if the invention possess novelty, will prevent the vexatious 
delays so often attending the obtaining of a patent through 
our Patent Office. 

The new law likewise provides that each application for 
a patent must be confined to one invention. The original 
declaration and provisional specification go to au examiner 
only to see that the invention is fairly described and cor- 
rectly entitled. In case two applications fcr the same thing 
are pending in the office at one time, such cases will be de- 
cided upon by the head of the Patent Office, subject to 
appeal by the applicants to the law officers. 

A large number of cases are being prepared to be filed in 
the Loudon Patent Office as soon as the new law goes into 
effect. A much larger proportion of our patentees will, un- 
doubtedly, seek protection for their inventions in Great 
Britain than have heretofore done so, for the cost now will 
be small compared with the expense of obtaining a^ patent 
under the old law. 



TJBANUS 

is morning star. He is in the constellation Virgo, and is sta- 
tionary nearly the whole month. 

The right ascension of Uranus on the 1st is 11 h. 54 m. ; 
his declination is 1° 26' north; and his diameter is 3*8". 

Uranus rises on the 1st at 11 o'clock in the evening; on 
the 31st he rises at 9 o'clock. 



is evening star. He still holds his one claim to distinction, 
heading the procession of outer planets in the time of his 
appearance, making now his transit at half past 8 o'clock in 
the evening. 

The right ascension of Neptune is3h. 6 m.; his declina- 
tion is 15° 36' north; and his diameter is 2*6". 

Neptune sets on the 1st about half past 3 o'clock in the 
morning; on the 31st he sets about a quarter after 1 o'clock. 

THE MOON. 

The January moon fulls on the 12fcb at twenty -seven 
minutes after 10 o'clock in the morning, New York standard 
time. On the 8th, at two minutes after one o'clock in the 
morning, the moon makes a close conjunction with Neptune, 
being 6' north. She will occult the planet in some localities. 
On the 9th, at fourteen minutes after 2 o'clock in the morn- 
ing, she is in conjunction with Saturn, being 1° south. She 
will occult Saturn in some localities between 25° and 71° 
south declination, the only time during the year. On the 
13th she is in conjunction with Jupiter, on the 14th with 
Mars, on the 17th with Uranus. On the 26th, two days 
before her change, she is at her nearest point to Mercury. 



Coverings for Steam Pipes, etc* 

A little more than a year ago several fires in New England 
cotton mills were attributed to pipe coverings, and it was 
thought the felted, fibrous substance thereof, with possibly 
a little grease, had caused spontaneous combustion. This 
theory was discarded on investigation, but it led to an ex- 
amination of the qualities and efficiency of the different 
boiler and pipe coverings in the market, for which purpose 
Prof. John M. Ordway, of the Massachusetts Institute of 
Technology, was specially appointed. His conclusions are, 
that the best coverings are those mostly of light, fibrous, or 
porous substances; such as hair felt, slagwool, charcoal, 
rice chaff, and silica, or "fossil meal," while a paste or 
mortar plastered on is generally inferior. A moderate air 
space is recommended, the best ribs or props to hold the 
case off from the pipe surface being plaster rings cast in 
halves and clamped on the pipe by tying a string or wire 
around the two halves. Silicated charcoal and slagwool 
may be applied directly to the pipe, being inclosed with 
cloth, or a casing of sheet metal or straw board; while for 
the Southern States rice chaff, moistened with water-glass 
at 30° B., and sewed up in a cloth wrapper, is recom- 
mended. 

4HI» 

The Eucalyptus. 

Where there is surplus moisture to dispose of, as, for exam- 
ple, a cesspool to keep dry, a large eucalyptus, states the 
Pacific Rural Press, will accomplish not a little, and a group 
of them will dispose of a vast amount of house sewerage. 
But if you have water which you do not wish to exhaust, as 
in a good well, it would be wise to put the eucalyptus very 
far away. Daniel Sweet, of Bay Island Farm, Alameda 
County, recently found a curious root formation of the 
eucalyptus in the bottom of his well, about sixteen feet be- 
low the surface. The trees to which the roots belonged 
stand fifty feet from the well. Two shoots pierced through 
the brick wall of the well, and sending off millions of fibers, 
formed a dense mat that completely covered the bottom of 
the well. Most of these fibers are no larger than threads, and 
are so woven and intertwisted as to form a mat as impenetra- 
ble and strong as though regularly woven in a loom. The mat 
when first taken out of the well was water soaked and covered 
with mud, and nearly all a man could lift, but when dry it 
was nearly as soft to touch as wool, and weighed only a few 
ounces. This is a good illustration of how the eucalyptus 
absorbs moisture, its .roots going so far to find water, 
pushing themselves through a brick wall, and then develop- 
ing enormously after the water is reached. Mr. Sweet thinks 
one of the causes of the drying up of wells is the insatiable 
thirst of these vegetable monsters 

* Note. — Persons desiring to know as to the cost of patents in Eng- 
land under the new law and how to obtain them, will be furnished with 
full information by calling at the office of this paper, or they will receive 
a pamphlet by mail which will give the facts as to securing patents 
there, and in all otber foreign countries. 



© 1883 SCIENTIFIC AMERICAN, INC 



4bd 



Sftitntxtti |inua 



[December 29, 1883. 



MINER'S CANDLESTICK. 

The candlestick may be conveniently carried in the pock- 
et when arranged as shown in Fig. 2 ; it may be secured to 
perpendicular surfaces, hung upon ledges, or placed upon 
flat or inclined places, the candle being held upright. The 
two sides of the handle-frame forma spring, and to the circu- 
lar head of one side is secured a pin, which passes loosely 
through a hole in the other head which is made with a 
V-shaped groove as shown. Upon the pin, between the 
heads, are placed the hook, c &, and the point, d, which turn 
upon the pin. Upon the rear end of the point is a sleeve, a, 
for holding the candle, the sleeve being made as a spring 
for holding candles of different sizes. 

On the point at the pin are V-shaped projections which fit 
in the V-shaped grooves when the candlestick is folded and 
also when the point is turned out parallel with the frame. 




PATENEAUDE'S MINER'S CANDLESTICK. 

The projections, when turned in any position not in the 
plane of the frame, spread the sides of the frame, thereby 
causing it to grasp the point and hook with increased force 
for holding them at any angle desired. When turned out 
the point can be thrust into perpendicular surfaces as shown 
in Fig. 1. The hook, c b, which, when folded, lies upon 
the inner surface of the frame, is adapted for suspending 
the candlestick from ledges of rock or other projections. 
By turning the hook downward the candle may be made to 
stand in a vertical position when the device is placed upon 
an inclined surface. It will be readily seen that the candle- 
stick can be arranged to suit almost any position. 

This invention has been recently patented by Mr. Cyrille 
Pateneaude, of Helena, Montana, and further in formation 
may be obtained by addressing D. P. Patenaude, of same 
place. 

«»<•►♦» 

ELECTRIC ALARM FOR STEAM BOILERS, ETC. 

The object of this invention is to provide an electric alarm 




ELECTRIC ALARM FOR STEAM BOILERS. 

apparatus more especially intended for use as a low water 
indicator for steam boilers; it is also applicable to ovens, 
furnaces, a'nd other contrivances where the heat within must 
be regulated. The device consists of a mercury bulb in- 
closed in a sectional globe which forms a chamber around 
the mercury bulb, as shown in the engraving which repre- 
sents the device in vertical section and attached to the 
side of a boiler. The chamber communicates with the 
interior of the boiler through the valve stem, to which the 
globe is attached. In the plate which closes the upper end 
of the tube of the thermometer like device, istitted a thumb 
nut through which passes the insulated arm of a bent rod. 
The insulating material on the arm is threaded to match the 
screw threads of the nut, so that by turning the nut the bent 



rod may be raised or lowered to suit the temperature at 
which it is desired to have the alarm given. 

The other arm of the rod is of the same length as the first, 
and reaches down in front of a graduated plate attached to 
the thermometer tube, thus serving as an indicator for set- 
ting the rod with reference to the degree marks on the plate. 
In the upper right hand corner of the engraving is shown 
the battery and electric alarm, which are connected by wires 
to the bent rod and mercury tube. When the water in the 
boiler stands above the low water line, the water entering 
the chamber through the stem will prevent the entrance of 
steam, and the mercury in the bulb will have the same tem- 
perature as the water, causing it to stand in the tube some- 
what below the lower end of the arm. When the water in 
the boiler falls below the low water line, steam will enter 
the chamber, and, being of a higher temperature than the 
water, will cause the mercury to rise in the tube until it 
comes in contact with the end of the arm, when the electric 
circuit is completed and the alarm sounded. In the spindle 
is fitted a screw plug for cutting off communication between 
the chamber and boiler in case it should be desired to un- 
screw the apparatus. The upper end of the mercury tube is 
enlarged above the end of the rod in order to prevent all 
danger of overflow of the mercury in case of excessive heat. 

These alarms are being manufactured by Messrs. McKenna 
& Carley, 12 Cortlandt St., N. Y. City. 



L< I nes of Study in Electricity. 

The Institution of Civil Engineers (London) recognizes 
the importance of discussing the subject of electricity, and 
in its list of papers to be received are the following topics: 
Electro motors, their construction, efficiency, and power; 
gearing for dynamo machine motors and other high speed 
engines ; the transmission and distribution of electricity 
over large areas for lighting and for motive power, includ- 
ing electrical railways and hoists; electrical measuring 
instruments; submarine telegraph cables, their manufac- 
ture, laying and repair, including deep-sea sounding methods 
and appliances; telpherage, or the automatic transportation, 
by means of electricity, of goods and passengers. 

< id » 

Laboring and Managing. 

Some old fashioned notions about the value of example 
have induced managers of mechanical establishments to be- 
come shop hands and to spend their time among their work- 
men as one of themselves, sharing their employments. To 
a certain extent such a practice, occasionally, may have a 
beneficial effect on the workmen without injury to the busi- 
ness. But there are cares and duties connected with the 
successful. prosecution of any business that are not wholly 
those of the employes. A business must be managed as 
certainly as the work must be done, and it requires an un- 
usually versatile man who can be one of his own workmen 
and their own manager at the same time. If to these dual 
duties he adds that of the proper oversight of his financial 
and general out-shop business, he must be a rare man to 
make a success. It may be a matter of personal pride to 
be able to boast like Bounderby, Gradgrind's friend, but it 
may be a costly indulgence; for draughting, correspondence, 
the reception of customers, the overlooking of bills, and the 
supervision of books as much demand the care and eye of 
the master as the direct guidance of the workmen. This 
last can be delegated to a salaried foreman, or to a first class 
workman, with an addition to his pay for responsibility; 
but the others cannot be safely left to any but the proprietor 
himself. 



MECHANICAL TELEPHONE. 

The mechanical or acoustic telephone, herewith illustrat- 
ed, will transmit and receive speech with great clearness 
and naturalness of tone. The mouth piece, a, has a central 
aperture for the passage of sound waves to the diaphragm, 
c, whose edges are secured within a rabbet of the mouth 
piece. The diaphragm is about 7 inches in diameter and is 
made of spruce wood, which possesses great sonorousness 
combined with strength sufficient to sustain the tension of 
the line wire. The mouth piece and diaphragm are held to 
the wall on a bed piece, 5, by the tension of the line wire. 
The bed piece is recessed at both sides, fg, and centrally 
apertured for the passage of threads connecting the line 
wire to the diaphragm. The front recess, /, affords a space 
between the diaphragm and the center of the bed piece for 
free action of the diaphragm, promoting clearness of enun- 
ciation when the instrument is used as a receiver, and the 
rear recess, g, secures a small marginal support for the 
transmitter, thereby avoiding a large contact with the wall 
and preventing excessive vibration. 

To avoid indistinct articulation and the ringing sounds 
common to acoustic telephones, the line wire is connected 
to the diaphragm by silk cords, which are twisted about the 
end of the wire to obtain a firm connection therewith, and 
which diverge into three or more strands that are secured to 
a metal ring, c, between which and the diaphragm a rubber 
or leather ring, d, is interposed. The line wire is made of 
strands twisted together and coated with varnish to bind 
them and prevent them rubbing upon one another. This 
construction of the line wire makes it strong and protects it 
from the weather, and, combined with the silk cord con- 
nections, aids largely in clear transmission over line wires 
of considerable length. 

This invention has been patented by Mr. A. G. Miller, 
of Leyden, New York. 



CAR COUPLING. 

The drawhead is provided with the usual longitudinal 
opening, and in each side with a short slot which is inclined 
from the. bottom to the top, and from the front to the rear. 
A bolt passes through the drawhead and through the slots. 
The ends of a stirrup having an A -shaped top are mounted 
on the ends of the bolt. Coupled to the top of the stirrup 
is a rod passing through suitable guide eyes on the end of 
the car and extending to the roof. Two levers, pivoted on 
the end of the car, extend to the sides of the car and have 
their inner ends coupled to the top of the stirrup. The 
drawbar has its ends beveled, and its top provided with a 
recess extending to near the ends, thus forming a head on 
the upper surface of the bar at each end. 

When the drawbar is held in one drawhead and is inserted 
in the other, its beveled end will strike the bolt in the latter, 




TAYLOR'S CAR COUPLING. 

raising and keeping it raised until the head has passed, when 
the bolt drops and the cars are coupled. When the cars are 
to be uncoupled, the bolt is raised by means of the vertical 
rod or the levers extending to the sides of the car. The draw 
bar can then be withdrawn, Fig. 1 shows the device with 
the draw bar in position ; Fig. 2 is a side view of the draw- 
bar alone. 

This invention has been patented by Mr. Benjamin Tay- 
lor, of Morrill ton, Arkansas. 



Sewers and Sewer Oases. 

At a recent meeting of the Medical Society of the County 
of New York, Dr. Stephen Smith, as a member of the 
Committee on Hygiene, criticised the Department of Public 
Works for the little it had done in the way of ventilating the 
sewers, and the wrong principle on which they were ope- 
rating. " Practically, " he said, " it is equivalent to having 
open sewers running through the streets of New York," to 
have the perforated covers to the manholes in the streets, as 
we now have them, for a means of ventilation. The Doctor 




MILLER'S MECHANICAL TELEPHONE. 

suggested that " the gases should be drawn out by the action 
of forces which are constant and altogether independent of 
atmospheric changes, and delivered into the external air at 
an altitude to render it impossible for them to penetrate any 
room occupied by human beings at any time.'' 

Instead of this plan the suggestion has been advanced with 
considerable potency, that the city should provide pumping 
machinery at suitable stations on the North and East Rivers, 
wherefrom water could be furnished in abundance for flush- 
ing the sewers periodically, as well as for use in large fires. 
It is not in the very distant future, we trust, when the sew- 
age of all large cities will be utilized for agricultural pur- 
poses, in which way it can, in most places^ be made to pay 
the most of the expense of removal. But we don't want to 
wait until that time for some radical improvement in the 
New york system. 
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Xerottne Siccative and Gas in Coal Bunkers. 

The report of the committee appointed by the Lords of 
the Admiralty to inquire, in connection with the loss of Her 
Majesty's ship Doterel, into the subject of explosions of gas 
in coal bunkers, and as to the explosive power of xerotine 
siccative, has been published in the form of a Blue-book. 
The committee report that the solvent which has been em- 
ployed in the liquid driers known as xerotine siccative con- 
sists of the more volatile products of the distillation of petro- 
leum, commonly known as petroleum spirit, or kerosene. 
This liquid product is composed of a mixture of light petro- 
leum oils, the most volatile of which evaporate freely at 
temperatures varying between 50° and 80° (Fahrenheit). 
If, therefore, this liquid be exposed to *iir at ordinary tem- 
peratures, inflammable vapor will escape readily and rapidly 
from its surface, and if it be thus exposed in a confined 
space, the air which the latter incloses will become im- 
pregnated by the inflammable vapor with a rapidity propor- 
tionate to the prevailing temperature, and to an extent suf- 
ficient to produce in a more or less brief period a rapidly 
inflammable mixture or an explosive mixture, if the quantity 
of liquid which evaporates bears the necessary relation to 
the volume of oxygen contained in the inclosed atmospheric 
air. The explosive mixture produced is, in fact, quite 
analogous in its nature and behavior to a mixture of coal 
gas or of fire-damp and air, and is capable of producing 
similarly violent and destructive explosions. The experi- 
ments which the committee made led them to the conclusion 
that the explosion which resulted in the loss of the Doterel 
had been brought about by the production. of such a large 
body of flame as had ignited the powder in the magaziue of 
the ship. 



THE MAGNETIC STATION AT THE SAINT MATJE PARK 
OBSERVATORY. 

Mascaras Begistering Magnetometer. — It is well known that 
terrestrial and magnetic force frequently undergoes irregular 
and sudden variations in its direction and intensity, so that 
observation, even repeated, of the direct reading apparatus 
is not all-sufficient in times of disturbance. For the con- 
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Fig. 3.-THR0 WING THE IMAGE ON THE SENSITIVE PAPER. 

tinuous registering of magnetic phenomena, Mr. Mascart 
has called in the aid of photography, the extreme sensitive- 
ness of gelatino-bromide of silver allowing such a result to 
be obtained in a manner that is at once sure and economical. 
The most widely used registering apparatus is the one 
known by the name of the "Kew magnetometer," and 
this, up to recent years, has been almost exclusively em- 



Egyptian Mechanical Methods. 

Petrie, who is the author of a treatise on ancient me- 
trology, has lately turned his attention to ancient Egyp- 
tian processes. Though much labor has been bestowed on 
the literary remains of Egypt and the description of 
monuments, little attention has been given to finding 
out the tools and methods by which their results were 
reached. The first conclusion to which Mr. Petrie comes 
is that the stone cutting was performed by means of grav- 
ing points far harder than the material to be cut. These points 
were bedded in a basis of bronze; and in boring, the cut- 
ting action was not by grinding with a powder, as in a 
lapidary's wheel, but by graving with a fixed point, as in a 
planing machine. From discovering spiral grooves in diorite 
and granite, at least y^ of an inch in depth, the author sup- 
poses that an instrument was used of sufficient hardness to 
penetrate the material that far at a single turn. In this, 
however, he was corrected by Mr. Evans. The simplest 
tool used was a straight bronze saw, set with jewels: but 
there is proof of one circular saw which must have been 
6}^ inches in diameter. For hollowing the insides of stone 
objects,^the i.nventive genius of the fourth dynasty exactly 
anticipated modern devices by adopting tubular drills vary- 
ing from ffo of an inch in diameter and yf^ of an inch in 
thickness to 18 inches in diameter. Other drills, not tubu- * 
lar, were used for small holes, 
one measuring 1-& inches long 
and T fo of an inch in diameter. 
But this is surpassed by the 
Uaupes of South America, who 
drill holes in rock crystal by the 
rotation of a pointed leaf shoot 
of plantain, worked with sand 
and water. The writer of this 
note has seen, in Porto Rico, 
stone beads of the hardest mat- 
erial, 2 inches long, bored longi- 
tudinally with an orifice ^ of an 
inch in diameter. The Egyptians 
understood rotating both the tool 
and the work. For the finishing 
of vases, a hook tool must have 
been used; but the early Egyp- 
tians were familiar not only with 
lathes and jewel turning tools, 
but with mechanical tool rests, 
and sweeping regular arcs in 
cutting. In addition to the 
tools mentioned, are to be notic- 
ed those for dressing out drilled 
cores, stone hammering and 
smoothing, saws with curved 
blades, mallets, chisels, adzes, 
and bow drills. For markr 
ing and indicating the plane 
of the stone, red ocher paint was 
used in a variety of ways, 
well studied out by Mr. Petrie. 

Rock excavation, both for saving the stone and for the crea- 
tion of vaults and chambers, was altogether an affair of 
drilling. Granite bowlders were utilized in the pyramids, 
but the best stones were taken from quarries. The method 
of handling these immense masses is not known. Mr. Petrie 
concludes with a sensible remark upon the oft alleged in- 
humanity of the pyramid and temple builders. To require 
a man every six years to serve upon the public works, dur- 
ing the season when he could do nothing else, would certainly 
not be a great hardship. — Science, from Journ. Anthrop. 
Inst., xiii. , 88. 




Fig. 2.-THE MAGNETIC REGISTER. 




Fig. l.-INSTRUMENTS FOR REGISTERING TERRESTRIAL MAGNETIC VARIATIONS. 

ployed in those few observatories in which the study of ter- 
restrial magnetism is organized in a complete way. 

Mr. Mascart, without sacrificing anything to accuracy, 
which is an absolute condition in so delicate observations, 
has devised a registering magnetometer in which the cost of 
the apparatus is considerably reduced, and which permits 
of a reduction of the magnetic vaults to the least dimen- 
sions, of the use of one source of light for the three compasses, 
and of a registration of all the elements upon the same sheet 
of paper, thus facilitating a comparison of^ the different 
results. 



The Mascart registering magnetometer, set up at the 
Saint Maur Park Observatory, is placed in the easterly 
vault of the Magnetic Cottage. This vault is rectangular in 
shape, and is ventilated by three air vents of a structure 
such as is shown in Fig. 1. As the registering must neces- 
sarily be done in darkness, there is arranged vertically be- 
fore each air vent, outside of the cottage and at about 8 
centimeters from the wall, a shutter which, while it allows 
of the necessary ventilation, proves an obstacle to the 
entrance of the light. Besides this, black curtains hang 
freely in the interior, in front of each aperture, and render 
the darkness of the vault complete. 

The general arrangement is shown in Fig. 1. The varia- 
tion apparatus were constructed by Mr. Carpentier. They 
are the same as those that serve for direct observation, 
and which we have already descri bed, and are, like them, fixed 
on masonry pillars. We shall advert to the fact that these 
compasses are three in number: the declinometer, D, for 
declination; the bifilar, B, for the horizontal component; and 
the balance, C, for the vertical component. Each apparatus is 
provided with a fixed mirror and with a movable one which 
follows the deviations of the magnetized bar. In the de- 
clinometer and bifilar the front aperture of the case contains 
a converging lens of a focal length of about 1'10 m. In the 
balance, this lens is replaced by a suitable curvature of the 
side of the prism that serves to right the images. 

The registering apparatus (H, Fig. 1), properly so called, 
is represented in detail in Fig. 2. It was constructed by 
Mr. Duboscq. In order to allow its internal arrange- 
ment to be seen, a portion of the front of the clockwork 
case is removed in the cut. This case is divided length- 
wise into two parts by a wooden partition. In the back 
part there is a clockwork movement, H, with pendulum 
and weights, and the front part forms a camera obscura 
for holding the photographic frame, E. This latter slides 
into a grooved holder, which, through the intermedium of 
a rack, C, and a ratchet wheel, R, actuated by the clock, is 
capable of descending its whole length during an interval 
of twenty-four hours. 

The luminous source consists simply of a small gasogen 
lamp, G. When the combustible liquid is of good quality, 
and the wick is properly regulated, this lamp will burn with 
a sufficiently constant intensity for about thirty-six hours, 
and care being taken to fill it every day at a certain hour, 
regularity in the light is secured. The flame is situated in 
the center of a lantern, L, affixed to the side of the case, 
and provided on each of its three external sides with a me- 
tallic mounting carrying a field lens and a vertical slit, F 1 , 
whose width may he modified at will. These mountings 
may be moved vertically or horizontally for facilitating 
regulation. 

The clock is fixed in such a position that its pendulum 
swings in a plane parallel with the magnetic meridian. One 
of the slits allows a luminous ray to reach the declinometer, 
the second allows one to pass to the bifilar, and the third to 
the balance. 

The system as a whole is so arranged that the luminous 
images of the slits, after being reflected from the mirrors, 
are sent to the sensitized paper. 

Fig. 3 will give an idea of the 
arrangement. The reflected rays 
that proceed from one of the side 
instruments, the declinometer, 
for example, fall upon a right 
angled prism, P 1 , which sends 
them to a narrow window (in the 
front side of the photographic 
frame) that may be closed at will 
by a shutter, O, actuated by an 
external screw, V (Fig. 2). By a 
proper regulation of the slit, the 
two images, D and D 1 Fig. 3), 
reflected by the fixed and mova- 
ble mirrors, are made to form 
sharply upon the sensitized paper. 
The bifilar gives in the same 
way, through the prism, P a , 
two images, B and B 1 , of the cor- 
responding slit. The prisms,? 1 
and P 2 , each covers a third of the 
width of the paper. The in- 
termediate third remains free and 
receives the images, C an C 1 , 
directly from the slit correspond- 
ing to the balance — these images 
having beforehand been refract- 
ed by the prism adapted to the 
apparatus. There are thus ob- 
tained on the paper six traces, 
three of which are datum lines 
of each of these elements, and 
the three others so many curyes 
which gives their variations. The distance from one curve 
to the line that serves as a datum point to it is proportional 
to the angle that the two mirrors make with each other. 

The hour is likewise' registered upon the paper. The 
clockwork movement is so arranged that the paper holder 
shall descend exactly 1 centimeter per hour, so that the 
total length of the curves is 24 centimeters. The paper is 
held in the frame between two plates of glass, one of which 
(that against which the sensitized surface rests) is trans- 
parent, and carries 25 horizontal dashes, separated 1 centi- 
meter apart. These present themselves by turns before the 



) 1883 SCIENTIFIC AMERICAN, INC 



404 



jftttntillt %mtxum. 



[December 29, 1883. 



r 



window, intercept the light for a few instants, and produ ce 
on the lines the breaks that are noticed in Fig. 4. But the 
paper is not always replaced at the same miuute, and, on 
another hand, it is never certain that the holder will be 
raised to the same point. The window, being closed during 
the few instants necessary for the change of the paper and 
for the renewal of the lamp, it suffices to note exactly the 
hour at which it is opened after raising the holder, and to 
afterward inscribe such hour upon the sheet. 

The hour may likewise be marked by a periodical disturb- 
ance of the magnetized bars. To do this there is adapted 
to the clock an electric contact, which closes a circuit for a 
few instants every hour, at the moment the minute hand is 
at twelve. This circuit contains a small pile, and the cur- 
rent passes into three bobbins without iron placed near 
each instrument. There result from this, hourly oscilla- 
tions of each bar and a temporary disturbance in the corre- 
sponding curve. 

Finally, there are likewise obtained on the paper the dif- 
ferent inscriptions that mark the curves; as, Magnetism, 
Saint Maur Park, Horizontal Component, etc. These inscrip- 
tions are transparent on the blackened glass that forms the 
back of the holder. In order to produce them upon the 
sheet of paper, we begin by covering the sensitized side of 
the latter, and then expose the frame for a few seconds to 
the light of a candle. The sensitiveness of the paper is such 
that this short exposure suffices for a good photographic im- 
pression of the inscriptions through the sheet. The frame 
is taken from the holder every day at noon, and the paper 
is taken out and replaced by another. Then the frame is 
put back in place and raised by a cord to the upper part of 
the dark chamber, where it is held anew by the ratchet 
wheel. 

The action of the light on the gelatino-bromide of silver 
paper appears only on developing the proof. The image is 
revealed by the well-known oxalate of iron process, and is 
afterward fixed by means of hyposulphite of soda. On 
coming from the bath the proof exhibits itself as shown in 
Fig. 4, save that there is no date, this being added by hand 
after drying. This figure, moreover, is a reduction. 

The images being revealed, there remains nothing more to 
do but translate the curves into numerical values. 
It is necessary, then, to proceed first to the gradua- 
tion of the apparatus. For the declinometer, we 
revolve the case, and consequently the fixed mirror, 
by a known angle which is indicated by the lower 
graduated circle ; the datum line is thus moved, 
and the distance of the two images of the mirrors 
before and after the rotation gives the angular 
value of the millimeter on the paper. In the same 
way, on turning the winch to an angle of only 90°, 
for example, we observe by the displacement of the 
movable image the influence due to the torsion of 
the suspending thread, although such influence is 
very slight. 

From these experiments are deduced the angular 
value that a distance apart of one millimeter 
represents upon the paper. The object of graduat- 
ing the two other apparatus is to find out to what 
fraction of the vertical and of the horizontal com- 
ponent the ordinate of the curve corresponds. 

For this purpose we place successively near the declino- 
meter, the bifilar, and the balance, in a special position and 
at a uniform distance, for five or ten minutes, an auxiliary 
magnet supported by a comparing rule. The action of 
this magnet modifies the position of each of the three bars, 
and produces a sudden movement of the movable image. 
These separations, which leave their trace on the paper, 
permit of determining, by calculation, to what fraction of 
the components one millimeter on the paper corresponds. 
The sensitiveness of the various apparatus is so regulated 
that the variations of the different elements shall be always 
comprised within the limits of the paper. It is by analo- 
gous experiments that we measure and verify from time to 
time the value of one division of the scales of the direct 
reading apparatus. The ordinates of the three curves give, 
then, the variations in the three elements, save the correc- 
tions of temperature relative to the two latter. Every 
day, moreover, the results of the registering apparatus are 
controlled by those that are given by the direct reading 
variation apparatus. 

The Mascart registering magnetometer formed part of the 
scientific apparatus carried by the French Cape Horn expe- 
dition. It is operating at present at the Petit Port Meteor- 
ological Observatory, at Nantes, and other stations are tak- 
ing measures to have it in use before long. 

It is to be hoped that the economic features connected 
with this apparatus, that are well in harmony with the 
modest sum at the disposal of country observatories, will 
quickly make the use of it general. A comparison of the 
results obtained simultaneously at different stations will 
furnish science with documents, on the importance of which 
it were useless to dwell, and which up to the present time 
have been lacking for the study of that so little known por- 
tion of the physics of the globe called terrestrial magnetism. 
— Tli. Moureux, in La Nature. 



Rapes vs. Leather Belts for Driving Machinery* 

At the October meeting of the New England Cotton Man- 
ufacturers' Association reference was made to the adoption, 
by many English mill owners, of ropes for driving machin- 
ery instead of the gearing formerly so largely used, or the 
belting so universally employed in this country. These 
ropes are run in V-shaped channels in the pulleys; and for 
transmitting say 700 horse power, mention was made of 
twenty of them being run on a wheel 12 feet in diameter, 
conveying power to wheels 7 feet in diameter, the ropes 
being 2 inches in diameter after stretching. In favor of 
this system was urged, first, the very low cost of the rope 
as compared with good belting; second, its lightness, and 
the consequent saviug in power in running; and third, the 
convenience with which power could be added by putting 
on additional ropes to the full extent of the number of 
grooves on a pulley, with the security, also, of never having 
to stop the machinery for a break down, as no more than 
one or two ropes would ever be likely to break at oue time. 

Notwithstanding these apparent advantages, we do not 
apprehend there is any danger of rope being substituted for 
leather belts in any of our factories. The English manu- 
facturers never had a full idea of how well power could be 
conveyed by leather belting uutil we taught them. 

Ten years ago their large belts were generally made so 
that there were ridges at the laps, and they could not have 
that thorough pulley contact necessary to the effective 
transmission of power; but our belt manufacturers, at the 
very commencement of the business, made their belts of an 
even thickness throughout, skiving down the ends, forming 
the laps to a perfect match. The English manufacturers 
were for years very incredulous as to the possibility of con- 
veying high powers by belting, as was done in this country, 
and they used gearing in a much larger ratio than ever we 
did. But to go from gearing to rope traction seems, indeed, 
like stepping from one extreme to the other. The ropes 
used are not supposed to lie in the bottom of the grooves of 
the pulleys, but are held in and pinched by the crotch which 
the sides of the grooves form. This makes the transmis- 
sion of the power a direct pull to force the rope into the 
groove, which it must as rapidly leave with the rotation of 
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A Hartfobd, Conn., correspondent, referring to the recent 
remarkable sunsets, says that they are very common in 
Norway, where, if very red, they are taken to indicate rain; 
but if of a lighter hue and clear, the weather thereafter is 
likely to be fine for many days. 



Fig. 4.--SPECIMEN OF THE REGISTERED CURVES, 

the pulley. The life of a rope thus used, therefore, can in 
no way compare with that of a good leather belt, which, 
when properly put up, and of sufficient size for the work 
required of it, will last almost a lifetime. American belt 
manufacturers have equipped many factories in England 
and Scotland and on the Continent of Europe, and we do 
not believe that any mill owner, either here or there, will 
ever go from the use of such belts to the employment of 
ropes for driving machinery. 

# ni » , . 

Reflex Nervous Influence. 

It has oftentimes been cast up to physicians, by those who 
ought to know better, that the mysterious and ill-defined 
influence of "reflex action, " is utilized as a shield to cover 
ignorance, and as a loophole to crawl through and escape 
when confronted with a morbid condition, the intimate na- 
ture and etiology of which they are unable to fathom. 

That some men have availed themselves of this conven- 
ient and comprehensive term is undoubtedly true; but that 
such a thing as reflex action is a reality, and that it is a 
much more potent etiological factor of disease than is ordi- 
narily believed, is also true. 

By reflex action we mean that an impression made upon 
some nerve termination in one portion of the body is carried 
along this nerve to a center, and from there reflected, as it 
were, along some other nerve to a part of the body remote 
from the point of first impression, at which latter point its 
power to disorder healthy action is made manifest, while no 
morbid phenomena are observable at the point from which 
the irritation has really arisen. 

This is a plain definition of " reflex action," devoid of all 
technical and superfluous words; and that diseased conditions 
frequently have such origin, no one of experience will deny. 

But the general practitioner, we fear, does not take this 
factor sufficiently into consideration in the formation of his 
opinion of the cause of disease, and since, therefore, his 
remedies are directed rather to the effect than to the cause 
of the effect, he is met oftentimes with failure, when, did he 
but realize the actual influence of reflex action, and look to 
the proper point for his cause, and guide his therapeutics 
accordingly, he would have much better results,— Med. and 
Surg. Reporter. 



How to Boil Linseed Oil. 

First be sure that you *bave the pure linseed oil. There is 
much sold as such manufactured out of peanuts. The test 
is simple. Nut oil has a sharp, acid taste, smells just like 
sour peanuts, is darker and thicker than the other oil, has a 
clinging tendency when rubbed on the finger, dries with a 
gloss even in priming coats, and is very much given to 
gumming up when sanded. Pure linseed oil has a bright 
amber color, runs freely, sparkles when flowing from the 
can, tastes smooth and mild, and has the smell of a flaxseed 
poultice. When you are satisfied that you have the genuine 
oil, and wish to boil it thoroughly, first take, say about one- 
half pound of red lead and the same quantity of sugar of 
lead, put into five gallons of the oil, and place over a slow 
fire so as to boil evenly. Do not let your fire get either too hot 
or too low; keep an even temperature, if possible; coke or 
charcoal is preferable to either hard or soft stone coal. 
Avoid a wood fir-e, as, after the oil gets to boiling heat, a 
sudden flame shooting up might ignite the entire lot. Let 
it boil seven hours full ; the red lead and sugar of lead will 
then become dark brown. Stir all the time while boiling 
slowly, and only one way; do not change the direction of 
the stroke or you will burn the oil, just as you would 
starch. After you have taken it from the fire, cover it up 
and let it stand to cool off, say over night. The sediment 
will settle; pour out the oil and strain; your oil is boiled, 
and a better article you could not have, as all the fatty sub- 
stances are destroyed. This is the English method, used in 
all the carriage factories in the United Kingdom. — U. S. 
Carriage Monthly. 

. —«»»»■ _ 

Geological Changes at Salt Lake. 
Mr. G. K. Gilbert has recently, according to Science, given 
some rather disturbing^ suggestions to the people of Salt 
take City (Salt Lake Weekly Tribune, concerning the proba- 
bility of destructive earthquakes there. He describes the 
slow and still continuing growth of the ranges in the Great 
Basin by repeated dislocation along great fractures, the 
earth's crust on one side being elevated and tilted into moun- 
tain attitude by an upthrust that produces compression and 
distortion in the rocky mass, until the strain can no longer 
be borne, and something must give way. Suddenly 
and violently there is a slipping of one wall of the 
fissure on the other, far enough to relieve the strain, 
and this is felt as an earthquake; then follows a 
long period of quiet, during which the strain is 
gradually reimposed. 

Such a shock occurred in Owen's Valley, along the 
eastern base of the Sierra Nevada, in 1872, when a 
fault scarp five to twenty feet feigh trod forty miles 
long was produced. A scarp thirty or forty feet 
high is known along the western foot of the Wahsatch 
Range, south .of Salt Lake, and other scarps of 
similar origin have been found at the bases of 
many of the Basin ranges. The date of their forma- 
tion is not known ; but it must be comparatively 
recent, because they are still so little worn away. 
Wherever they are fresh, and consequently, of 
modern uplift, there is probable safety from earth- 
quakes for ages to come, because a long time is 
needed for the accumulation of another strain 
sufficient to cause a slipping of one wall of the fissure on 
the other. 

Conversely, when .they are old and worn down, the break- 
ing strain may even now be almost reached, and an earth- 
quake may be expected at any time. This is the case at 
Salt Lake; for, continuous as are the fault scarps along the 
base of the Wahsatch, they are absent near the city. From 
the Warm Springs to Emigration Canon they have not been 
found, and the rational explanation of their absence is that 
a very long time has elapsed since their last renewal. In 
this period the earth strain has been slowly increasing. Some 
day it will overcome the friction, lift the mountains a few 
feet and re-enact on a fearful scale the catastrophe of 



Owen's Valley. 



A California Mirage. 

According to the San Francisco Call, visitors to the Cliff 
House on the afternoon of November lj were repai d by_a 
clear view of the North li^aTaTIb^TwhlcTiTfrom the Cliff 
House point of view, is absolutely below the horizon. The 
clearly defined heights, seen as though they were within a 
dozen miles of shore, were at first thought to be the sail- 
draped masts of some ocean ship, and when they were 
identified as the cliffs of the North Farallon, there was 
great interest displayed by the residents and visitors at the 
Cliff House. In addition to the well worn marine glasses, a 
telescope was brought into use, and the unusual sight of 
islands known to be below the line of the horizon, but 
plainly pictured in the mist-producing mirage, was regarded 
with intense interest. The effect, just before the setting of 
the sun, was as though far out in the ocean some jutting 
rocks had been utilized for the building of gracefully out- 
lined castles, and when the light disappeared in the cloud- 
less western horizon, and with it the beautiful mirage, the 
effect was as though the observers had been gazing on 
"castles in the air." So clear was the atmosphere that the 
South Farallon, with its light house tower clearly discern- 
ible, was seen as long as the already set sun left a golden 
streak of light in the west. The whole effect was beautiful 
in the extreme, and so rare that it held enchanted every one 
who chanced to be where it could be seen, until darkness 
came and hid all view of the ocean. 
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Painting Iron. 

The value of red lead as a preservative for iron has been 
generally accepted. Wrought iron requires a hard and 
elastic paint, which will hold itself together even if the 
scale beneath gives way. The following experiments, made 
under the auspices of the Dutch State railroads, may be in- 
structive. Iron plates were prepared for painting as fol- 
lows : Sixteeu plates, pickled in acid (hydrochloric), then 
neutralized with lime (slaked), rinsed in hot water, and 
while warm rubbed with oil. The same number of plates 
were cleared of scale, so far as it could be removed by 
brushing and scraping. Four plates from each set were 
then painted alike— namely, four plates wilC coal tar and 
four plates with iron oxide A, another set with iron oxide 
B, and the remaining set with red lead. They were then 
exposed three years, and the results observed were as fol- 
lows : The coal tar on the scrubbed plates was quite gone, 
that put on the pickled plates was inferior'to the others. 
The iron oxide A on the scrubbed plates was inferior to the 
other two, while on the pickled plate it held well. The 
oxide B was found superior to that of A, but inferior to red 
lead, while the plates covered witn red lead stood equally 
well on both prepared plates, and were superior to all 
others. From these results it is evident that pickling the 
iron removes all the black oxide, while scrubbing does not. 
It is also shown that the red lead unites with oil to form a 
hard, oxy-linseed oil acid soap, a harder soap than that 
given by any other combination. The red lead is shown by 
those experiments not to give way under the scaling; it is 
more adherent to the surface, more elastic and cohesive. 
On the Cincinnati Southern Railroad, experience extending 
over some years has shown that red lead has proved the 
most durable paint in the many miles of iron trestle and 
bridge work. It is found that the iro.n oxide is washed 
away by the rain and perishes in spots, although a valuable 
paint if frequently renewed. Red lead, on the other hand, 
is more expensive than iron oxide and is difficult to be 
obtained pure. It is adulterated with brickdust, colcothar, 
aud other substances, and has lost its high repute. 

Referring to white lead as a material for painting iron, 
one authority observes that "white lead should not, if 
possible, be used in priming iron, nor in any priming coat; 
moreover, it is a less desirable overcoat than iron oxide. 
The class of iron paints compounded of ores of natural iron 
rust, combined with clay or some other form of silica, are 
very useful, as they contain no water nor sulphuric acid. 
Magnetic oxide, or pure iron oxide, is an excellent protection 
for iron, says one writer; it is impossible to scrape it off. 
It is also of value in woodwork, and resists the action of 
saltwater and sulphurous gases, so destructive to most 
paints; There is no ddubt the great p^#t&Ctive element in 
paint is the oil, and the conditions required for success are 
stated to be to prevent the drying part of the oil from be- 
coming hard dry; the soft-keeping, non drying acids must 
be kept from flying away in such a quantity as to reduce 
the oil to a brittle mass. In other words, the elastic quali- 
ties of the oil must be protected from the action of the 
oxygen. 



Vegetable Wool, or Silk Cotton, 

BY JAMES COLLINS. 

Kapoc, or kapok, as it is more usually rendered, is a 
Malayan word, signifying cotton or a cotton-like substance, 
i. e. y silk cotton; real silk beiug known as sutra. Kapas is 
also used in Malay for cotton or silk cotton, the same verna- 
cular name obtaining in Bengalee and other dialects; but in 
this latter case the term is restricted to true cotton plants 



Kapok silk cotton is furnished by the Eriodendron anfrac- 
tuosum, DC, the Bombax pentandrum of Linnaeus. The 
plant has been placed in various natural orders, some giving 
it a place in Bombaceae, others in Sterculiaceae or in 
Malvaceae. 

The tree is from 50 to 60 feet in height, the trunk being 
prickly at the base and the branches growing out horizon- 
tally. There are five to eight leaflets, lanceolate in shape, 
and either entire in their margins or serrated toward the 
apex. The capsule, or fruit, is five celled and five valved; 
the cells contain many seeds, covered with silky or cottony 
hairs, which form the kapok or vegetable silk. The gum 
furnished by the tree, when mixed with spices, is used in 
India in bowel complaints, and the seeds yield a dark 
colored oil. The tree is of rapid growth, aud is lofty and 
imposing in appearance. It is found in India, the Malayan 
Archipelago, and in Africa and other countries. In the 
East generally, kapok is used for stuffing pillows, etc., and 
for tinder; but it has been found that the smoothness of the 
fiber prevents cohesion, or " felting,'' so necessary and im- 
portant for spinning purposes. In Africa the tree is looked 
on with veneration, and is termed the " god tree," in some 
districts it being looked upon as a sacrilege to cut the tree 
down. Still the trunk is used for forming canoes, and 
although the wood is soft and liable to the attacks of 
insects, if soaked in liinewater it becomes much more 
durable. The silk cotton, either alone or mixed with cot- 
ton, is largely utilized in Africa. The young leaves are 
used as food, and form not a bad substitute for "Ochro" 
(Hibiscus esculentus). 

Another tree yielding silk cottou in India is the Cochlo- 
spermum gossypium, DC, the Bombax gossipinumoi Linnaeus; 
a member of the tea order (Terustroemiaceae). It is a tree 
attaining a height of 50 feet, and the soft silky hairs sur- 
rounding the seeds are used f or stuffing purposes. The tree 



has large, conspicuous, yellow flowers, and is not uncom- 
mon in Southern India, Travancore, and Coromandel. The 
Calotropis gigantea, or Mudah tree (nat. ord. Asclepia- 
daceae), also yields a like substance. 

In America, both North and South, various so-called 
k ' milk- weeds," as Asclepias verticillata, and other plants, 
such as species of Bombax, etc., yield silk cottons, while 
the Asclepias syriaca obtained the attention of European 
agriculturists as early as 1785, and paper has been made 
from the cortical fibers of this plant. The young shoots of 
the plant, too, are said to equal asparagus in flavor. 

These are only a few of the plants yielding stlk, cotton 
which might be mentioned. Silk cottou has made its appear- 
ance in the markets from time to time, and in 1851 the 
jurors of the Great Exhibition recommended this substance 
for stuffing purposes and in mixed fabrics, aud notices 
respecting it have occasionally appeared in this Journal. 
For the lining of quilts, quilted petticoats," etc., silk cotton 
seems to answer admirably, but its want of cohesion, or 
non-felting qualities, renders it of no use for spinning pur- 
poses, except as a mixture to impart a silky gloss to the 
fabric so mixed. The price is low? 1 ft is light in weight, 
elastic, and soft, and is said to resist the attacks of insects. — 
Journal of the Society of Arts. 



WINDOW SASH ADJUSTER. 

The lowering and raising of the upper sash of a window 
is usually an awkward matter, and in large plate glass win- 
dows one of considerable difficulty. Either a pole or a chair 
must be brought, or else the lower sash is lifted, and the 
upper one then drawn down or pushed up from the out- 
side. 

The accompanying engraving shows a simple and per- 
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RUSSELL'S WINDOW SASH FASTENER. 

manent attachment for adjusting the two sashes, which are 
balanced in the usual manner by weights in the box- 
frame. 

A- double side-pulley, S S, and a single one, S, are screwed 
to the face of the upper sash, and through these pulleys is 
reeved a cord, h, whose ends are attached to the top rail of 
the lower sash. A similar cord, g, is reeved through a dou- 
ble and a single pulley screwed to the upper portion of the 
window frame, its ends being attached to the top rail of 
the upper s^sh.As_sJ^jvjiiu_the figured The pulling cords, 
M and N, carrying thimbles at their upper ends hang from 
the loops of the cords, g and /"„. 

By pulling down the cord, N, either the upper sash may be 
lowered or the bottom one raised, as desired. [On holding 
the lower sash by pressure of the hand or a clamp, the cord, 
N, draws down the upper sash; on holding the upper sash 
by its cord, M, the cord, N, will draw up the lower sash.] 

The upper sash is raised and closed by pulling the cord, 
M; the lower sash is drawn down and closed by the hand, 
or by a cord not shown in the engraving fastened at one 
end to its top rail. 

This invention has been patented by Mr. S. H. Russell, 
No. 10 Cedar Street, New York city, from whom further 
information may be obtained. 



Affairs at the Patent Office. 

[special correspondence.] 

Washington, D. C, December 17. 

As those applications for patents on which the final fees 
were paid on the 13th inst. will not be issued uutil January 
1, 1884, all the patents which will be issued in the year 
1883 have now been determined upon, and the total is- 
sues for the year may be obtained. A calculation shows 
that during the year 1883 there have been issued 21,196 
patents, 167 reissues, 1,020 designs, 902 trade marks, and 
906 labels. The total number issued since July, 1836, when 
the record was first started, is 289,793 patents, 10,418 re- 
issues, 14,465 designs, 10,769 trade marks, and 3,743 labels. 

These figures iudicatein some degree the immense amount 
of labor performed by the Patent Office, and the record for 
the present year shows how rapidly the spirit of invention 
is increasing. 

During the past week the speaking telephone interfer- 
ence cases were heard before the Examiners-iu-Chief in 
Appeals from the decision of the Examiner of Interfer- 
ences. The occasion was a notable one from the number of 
distinguished counsel who appeared for the different claim- 
ants, among them Mr. Roscoe Conkling. 

These interferences were declared in 1878, and they in- 
volve not only the art or method broadly of transmitting 
articulative speech by throwing electrical undulations cor- 
responding to the sonorous vibrations of the spoken words 
upon a wire, but the various forms of application that had 
been suggested up to that time for carrying this method 
into practical operation. Seven parties now lay claim to 
the merit of this striking invention, viz. : Alexander Gra- 
ham Bell. J. W. McDonnough, Thos. A. Edison, Elisha 
Gray, A. E. Dolbear, Francis Blake, and J. H. Irwin. A 
vast amount of testimony was submitted, and the Exami- 
ner of Interferences, after a long delay, announced his 
opinion last June in a pamphlet of 350 printed pages. 

This opinion is an epitome of the case. The first thirty 
pages are devoted to an examination of the state of the art 
as described in prior publications. An explanation and 
construction of the various issues involved occupies the 
next thirty-five pages, and in two hundred and seventy-one 
pages following the Examiner traces the history of the 
invention of each party as disclosed in the testimony. .The 
conclusion is then drawn that Bell is entitled to judgment 
of priority for the fundamental invention of the telephone 
as a whole and for the greater part of the particular devices 
involved in the interference. Mr. McDonnough is, how- 
ever, adjudged the first inventor of the telephone receiver, 
which is a constituent and necessary part of any speaking 
apparatus, and Mr. Edison is awarded a particular form of 
the water telephone, an instrument notvoutbf use and of 
very little importance. 

While the Examiner enters upon a minute investigation of 
the facts of the case, he declares, that he is controlled to 
some extent b\ certain technical presumptions arising 
upon the face of the papers. These state that he is not en- 
tirely clear that Bell had any knowledge, at the time his 
application was filed, of any practical apparatus for speak- 
ing purposes, but that he must assume, as in other cases, 
that the invention was made at least as early as that time. 
The Examiner's rulings upon these points, as well as his 
findings of fact, were arraigned as errors upon the appeal. 
It was argued before the Board that the controversy should 
be determined upon its merits, aud not upon strained con- 
structions of the issue and technical presumptions at vari- 
ance with the facts in the case. The hearing Was concluded 
on December 15, and it will probably be some months be- 
fore the Board will formulate its decision. Franklin. 



Coke for Foundry Purposes* 

Coke is being successfully introduced for foundry pur- 
poses in New England and elsewhere in preference to an- 
thracite. The advantages claimed for coke over anthracite 
are: 1*,A duty 30 percent higher than anthracite. 2. A 
rate of smelting from 30 to 50 per cent higher than that of 
anthracite. 3. A less powerful blast is needed. 4. The 
castings are softer. 



Wire Fence Telegraphing. 

An experimental work has been going on for a short 
time along the Milwaukee and St. Paul Railroad Branch 
and the Brandon Branch, about 30 miles in length, the ob- 
ject being to determine whether or not the barbed wire of 
the fence on either side of the road can be utilized for 
telegraphic purposes. The fence wire was placed in pro- 
per condition for a sufficient distance to make a satisfactory 
test, the wire being run under the surface at road crossings. 
Superintendent of Telegraph Simpson decides that the plan 
is not practicable. Telegraph work can be done over the 
feuce wire at this time, he says, but during the winter 
months, when huge snow banks completely cover the fence, 
the line would be made useless. There are thousands of 
miles of wire fence along the Western lines, and it has 
been contended that they should be utilized for this pur- 
pose. 

m 1 • 1 m — — 

A New Treatment for Neuralgia* 

The latest agent introduced for the relief of neuralgia is 
al per cent, solution of hyperosmic acid, administered by 
subcutaneous injection. It has been employed in Billroth's 
clinic in a few cases. One of the patients had been a martyr 
to sciatica for years, and had tried innumerable remedies, 
including the application of electricity no fewer than 200 
times, while for a whole year he had adopted vegetarian- 
ism. Billroth injected the above remedy between the 
tuber ischii and trochanter, and within a day or two the 
pain was greatly relieved, and eventually quite disappeared. 
It would be rash to conclude too much from these results, 
in the face of the intractability of neuralgise to medication, 
but if it really prove to be as efficacious as considered, hy- 
perosmic acid will be a therapeutic agent of no mean value. 
— Lancet 
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Flour Mill Insurance* 

We published a few weeks ago a list of flour mills burned 
in the United States during October, in which the loss re- 
ported upon each mill was $10,000 and upward, From 
this list we find that there were twelve mills burned, with a 
loss of $265,000 in all, not speaking of the lesser cases, which 
foot up probably $15,000, making in all a loss of about 
$280,000. If we multiply this by twelve for the entire year, 
it would make a grand total of $3,420,000 ; but October 
would not be the proper month to average from/ for reasons 
which will be recognized by millers themselves. Not one 
of those fires originated from any cause other than might 
have occurred in any large business, and taking the number 
of mills in the country, and the large amount of capital in- 
vested, this loss is low compared with other businesses of 
like proportions. 

These fires may be divided into two groups, namely, 
those which originate by reason of defects in arrangement 
and construction, and those caused by the manner in which 
the mills are worked. Out of the entire number burned 
during the year so far, not one was caused from what the 
insurance actuaries would call the explosive property of the 
flour, and none would point to the fact that flour mill risks 
are any greater than those of other factories where ma- 
chinery is largely used. The question then that naturally 
rises is this: Are new process mills, or those in which im- 
proved machinery is used, less liable to dust explosions than 
the number still pursuing the even tenor of their way with 
the old method? 

We incline to the opinion that the roller process, with all 
its concomitant machinery, notable among which stands the 
improved dust catcher, is not so liable to explosion from 
flour dust, for the following reasons: In July, 1879, a report 
was made to the Society for the Encouragement of Manufac- 
tories in Prussia, in which it was announced that the Indus- 
trial Association of Lower Austria had investigated the 
causes which would produce explosions in flour mills. In 
this report it was stated that in the course of their investi- 
gation attention was called to the well known phenomenon^ 
the artificial lightning in the theaters produced by ly- 
copodium, which contains considerable oily matter. A 
similar blaze, or explosion, could not be produced with ordi- 
nary meal, but with meal which had been previously heated 



made is taken charge of by the dust collector, and kept "out 
of harm's way/* There is a great deal of difference in the fire 
risk on flour mills now, compared with a few years ago, 
and a careful investigation will show, we believe, the possi- 
bility of materially reducing rates, except perhaps in cases 
where these establishments are grouped together in consid- 
able numbers. — Milling World. 

— m i • » »■ 

FOG SIGNAL AFFABATUS. 
The fog signal apparatus shown in the annexed engrav- 
ing consists of one pair of " Buckett 1 " caloric engines 
working pumps for compressing the air, a reservoir for the 



levers under the action of small pistons operated by dia- 
phragms to the outer surface of which compressed air is 
admitted. When the high note is required only one brake 
is put on, but for the low note both brakes are on, thereby 
reducing the speed of the revolving cylinder. While the 
notes are being sounded the pressure of air in the reservoir 
diminishes; but as the air for operating the diaphragms 
comes from the same source, the force on the brakes de- 
creases in the same ratio, and the friction on the disks being 
reduced, the cylinder continues to revolve at a uniform 
speed, and the pitch of the note is constant. 

The end of the crank shaft of the engine is formed with a 
screw that engages with a worm wheel upon which is bolted 
a cam having long and short projections. The short projec- 
tion opens a small valve, and the long one opens the same 
valve and also a second one. The first valve is connected 
by a copper tube with the starting valve box of the horn, 
which, in turn, is connected by a pipe with the diaphragm 
of the first brake. When the cam opens the small valve, air 
from the reservoir passes to a diaphragm on top of the start- 
ing valve box, and the area being greater than that of the 
starting valve, the pressure at once opens the latter and a 
volume of compressed air is admitted to the horn, and at the 
same time a small quantity of air passes to the brake. The 
cylinder having only the resistance of onebraketo overcome, 
revolves at the speed requisite to produce the high note. 
When the long projection of the cam strikes the second 
valve, air is admitted to the second brake, and the extra fric- 
tion causes a reduction in the speed of the cylinder and the 
low note is produced. By adjusting these parts the notes 
and intervals of silence can be changed as desired. 

The wrought iron generator of the engine is lined with fire 
brick, between the outer sides of which and the inner sides 
of the generator is an annular space. Air is forced into the 
generator by the lower small pump operated by the main pis- 
ton, and this air is divided into two currents, one passing into 




FOG SIGNAL APPABATUS 



up to 30° C. the phenomenon would result precisely as 
with lycopodium. 

It was probable that in the mills the meal was heated, 
and in consequence much more easily ignited. The report 
gives as a reason why explosions were so few in former 
times, that the millers used to wet the grain, whereas it 
was not the case in these times. If the chemical constituents 
of meal are considered, the question assumes an entirely dif- 
ferent aspect. All cereals, with the exception of buckwheat, 
contain a certain quantity of oily matter; for example, of a 
thousand parts of flour 18*50 are oleaginous; of rye, 31*09; 
barley, 26*31; oats, 39 00, and of corn as much as 4837. 
These figures are taken from the work of Moleschoot on 
" Chemistry of Food." The presence of this oleaginous in- 
gredient accounts for the explosive property of flour and 
meal. The grain having been crushed between the burrs 
under heavy pressure and a great amount of friction, a 
great deal of heat must necessarily be engendered by the 
operation, and a large quantity of moisture containing this 
oil is set free, and a spark from a stone or the flame of a 
lamp is sufficient to ignite at once the oil distributed among 
the fine particles of dust and flour, and an explosion takes 
place. At present time, by the roller system, no oil is lost 
from overheating, very little dust is made, and that which is 



compressed air, automatic gearing for opening the valves at 
given times and sounding the signal, and JProf. F. H. 
Holmes' patent double note *' Siren " fog horn. The appa- 
ratus herewith illustrated is for light ship or signal station 
use when it can be placed near the engines, but when it is 
necessary to separate them, other means are adopted for 
operating the horn automatically. 

The siren produces its powerful sound, which in calm 
weather may be heard twenty miles, by means of two 
slotted cylinders, one fixed and the other revolving within 
it. The slots, as they pass one another, stop, or cut off, the 
passage of compressed air or steam, and thus cause a series 
of vibrations and, consequently, a musical note, the pitch 
of which depends upon the speed of the revolving cylinder. 
In order to vary the note it is only necessary to control this 
velocity. 

The double note horn is formed with a casing within 
which is a fixed slotted cylinder and a revolving cylinder 
moving upon a spindle, the slots are formed in each cy- 
linder at opposite inclined angles, so that the motive fluid 
irajMnging against a tmmber of inclined planes causes the 
inner cylinder to revolve with great rapidity. As this cy- 
linder revolves it carries with it two disks, attached to the 
common spindle, and upon their peripheries are pressed 



the annular -space 1 
fire bars and so through the fire; the other passing into the 
upper part of the generator, above the fire, where its oxygen 
enters into instantaneous combustion with the carbonic oxide 
formed by the air which has passed through the fire. The 
intense heat causes expansion, and a valve allows a portion 
of the gas to enter the cylinder and actuate the* piston, giv- 
ing motion to the engine, as shown in the engraving. The 
upper small pump supplies air to the reservoir for operating 
the siren. For the engraving and for the description from 
which the above notes were taken we are indebted to The 
of London. 



Greenport Harbor* 

A correspondent writing from Greenport, N. Y., dissents 
from our statement, i n the Scientific Ambkican of Decem- 
ber 8, that there were no good harbors in Long Island 
Sound west of New London, and adds that the harbor of 
Greenport is of sufficient depth to accommodate the Great 
Eastern. He also says an effort is being made to obtain a 
Congressional appropriation for building a breakwater 
there, which would render the harbor a spacious and con- 
venient harbor of refuge for all vessels passing through 
Long Island Sound. 
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THE NEEDLE FISH, SEA HORSES, AND BAG FISH. 

The needle fish (Syngathus acus) is an extremely slender 
fish, which sometimes reaches a length of sixty centimeters. 
Its color is pale brown with dark brown transverse bands. 
This fish is found on all the eastern coasts of the Atlantic 
Ocean from Northern Europe to the promontory of the Cape 
of Good Hope, also in the Mediterranean and Black Seas. 
Their favorite dwelling places are in the submarine meadows 
and sea marshes, where the long-leaved sea grass grows lux- 
uriantly. Here they may be seen between these sea weeds, 
often clinging together in a mass, and in various positions, 
somfewith the head upward, others with the head directed 
downward, some in a horizontal position, and 
all slowly swimming forward. 

The breast and caudal fins are very small, 
and the curious dorsal fin seems to be the 
only one that is of any use as an organ of 
motion. Their food consists of thin shelled 
crabs, worms, etc. 

The manner of propagation was discovered 
by Erdstrom. The male has a furrow begin- 
ning at the tail and running about two-thirds 
the length of the body; the side walls are a 
little curved. This furrow is closed by two 
valves, lying with the edges close to each 
other. In fall and winter these valves are 
thin, and fall together in the furrow, but in 
April, when the spawning season approaches, 
they enlarge and the sac is filled with mucus. 
In May the female lays her eggs in the fur- 
row, in a row, the edges close, and the em- 
bryo fish remain in it until the end of July. 
In case of danger the young fish are taken 
into the furrow. 

The flesh of this fish is hard and firm, and 
agreeable to the taste. In some places the 
fish are salted. 

The sea horse (Hippocampus antiqtwr urn) re- 
sembles greatly the animal from which it 
takes its name. Its length is from fifteen to eighteen centi- 
meters. Its color is a pale ashen brown, which in certain 
lights changes into blue and greenish tints. 

From the Mediterranean Sea, which is regarded as the true 
home of the sea horse, it extends in the Atlantic Ocean to 
the Bay of Biscay, and yet farther north to the shores of 
Great Britain. Like the needle fish it is only found where 
the bottom of the sea is covered with a rich growth of plants, 
for between these plants it seeks and finds its food. Here it 
may be seen sitting upon the plants almost motionless. 
Lukis, who has observed their manner of life in captivity, 
gives a good description of them. He writes: "When swim- 
ming they hold themselves in a perpendicular position. 
They wind their tail around the sea grass, and look care- 
fully around in the water in search of food, rushing after it 
with great dexterity as soon as perceived. The sea horse, 
like the chameleon, has the power of moving either eye at 
will, independently of the other, and 
this in connection with its chauging 
color makes it a very interesting object 
to the spectator. Their food consists 
mainly of very small crabs, invisible to 
the naked eye, which they pluck off 
from the leaves of the sea plants. This 
food can only be obtained for them in 
sufficient quantity if one lives by the 
sea, otherwise they die sooner or later 
from starvation. A good many of 
them die soon after being caught, and 
if a thunder shower rises they often 
all die with one clap." 

Propagation takes place in the same 
way as with the needle fish. Gessner says 
"Its flesh is poisonous, and induces 
dangerous illness.'' It is probable that 
the ancients had a practical knowledge 
of this. Gessner writes further that 
"the flesh dried and pulverized, and 
taken as a medicine, is a wonderful 
help to those bitten by a mad dog. A 
powder of this dried flesh will also al- 
leviate side ache." 

In the sea about New Holland there 
is found a species of fish resembling 
the sea horse, which we will call the 
rag fish. They are distinguished by an 
abundauce of thorny points, and 
ribbon -like appendages, hanging down 
from all sides of the body, like rags 
from a garment. The dorsal fin is ex- 
clusively upon the tail. The short 
thorns are strong and pointed, the ribbon-like continu- 
ation inflexible, the remaining appendages thin and flexible. 
The fins, with the exception of the dorsal fin, and the small 
pectoral fins appear to be stunted, and their place supplied 
by these appendages, by means of which it attaches itself to 
the sea plants. Its color when living is red, but when dried 
it is leather color. 

Its habits are not known, but probably they are the same 
as the other sea horses. — From Brehm's Animal Life. 

— #<!> » 

The Missouri River, which forms a new bed for itself 
somewhere with every freshet, is threatening to make Leav- 
enworth an insular city. 



Riveted Joints. 

The literature of the strength of riveted joints is already 
extensive; we have no intention of augmenting it. What 
we are about to say concerning them at present bears rela- 
tion to workmanship, and not to proportions. No doubt 
workmanship affects the strength of structures joined by 
means of rivets; but the fact is not taken too much note of 
by those who carry out experiments and tabulate results for 
the benefit of engineers. It is very commonly assumed that 
a riveted joint is a riveted joint, and that suffices. As a 
matter of fact, however, there are wide differences in the 
qualities of riveted joints, and more attention should be paid 




THE BAG FISH. 

than is paid to the circumstance. Thus it is very commonly 
assumed that a single riveted joint properly proportioned 
has a strength of 56 per cent of that of the solid plate. 

We have ourselves seen machine riveted seams tested, 
which broke with less than 30^ per cent of the strength of 
the plate, albeit that externally the seam was to all appear- 
ance a good and well made seam; and we believe that in 
practice seams with a strength equal to that given for them 
in text books such* as Fairbairn's are rarely met with except 
in the very best class of work. Attention has been called 
to the subject by more than one correspondent; and thedis- 
cusBidftnpw being carried on in out** correspondence col- 
umns by practical men may be expected to elicit some in- 
formation which will usefully supplement that acquired 
with the testing machine. Our purpose in writing this arti- 
cle is to direct the discussion in question, and to call to the 
minds of our readers those points which most deserve con- 




THE NEEDLE FISH AND SEA HORSES. 

sideration. Kiveted work may be classed under three heads: 
First, work such as suffices for bridges and girders, the 
joints of which need not be water or steam tight; second; a 
superior kind of riveting, such as that employed in iron ship 
building; and third, boiler riveting, which ought to be as 
good as possible, 

Now as regards the first, there appears to be a general con- 
sensus of opinion that nothing can be better for it than the 
hydraulic riveter, but it does not appear that the machine 
can be used with sufficient facility in the actual erection of 
iron structures to enable hand riveting to be wholly dispens- 
ed with; No doubt many of our readers have used the hy- 
draulic system, and can tell exactly what percentage of work 



can be done under it, and what percentage must be done by 
hand; and to simplify matters, and so keep discussion as 
useful as possible, we would suggest that a typical bridge be 
had in mind — let us say a railway bridge, with one span of 
180 feet, and two spans of 75 feet each, plain lattice girders, 
the larger 16 feet deep and the shorter 7 feet, the whole to 
be floored with flat iron plates, the rails to be carried on 
longitudinal timbers supported by cross girders. 

What proportion of machine riveting is possible on such 
a bridge, if put up in England, say, ten miles from a town? 
Concerning ship work there can be no doubt that the use of 
the machine system is rapidly extending, and there is now 
hardly a hole or corner in a ship's hull into 
which the machine will not find its way. 
Dispatch is the great object had in view in 
this class of work; but no one has yet sup- 
plied much information concerning the places 
where hand riveting can be done as well and 
more quickly than machine riveting. It 
seems to be tolerably plain that such do exist, 
and that there are places where a couple or 
three men can begin and finish a seam of 
rivets in the time that would be occupied in 
fixing a machine in place. No doubt there 
will be differences of opinion on this point — 
the advocates of machine riveting holding one 
thesis, and the supporters of the old system 
another. It is more than probable that the 
truth lies between the two. The results of 
practical experience can alone be relied on to 
settle the point. 

When we come to deal with boilers we get 
on very delicate ground. It is not to be de- 
nied that many men who are very particular 
about the workmanship of their boilers will 
not have machine riveting at any price. They 
rely entirely on skilled labor, and no doubt a 
thoroughly well made locomotive boiler is the 
most beautiful and perfect specimen of hand 
riveted work that can be had. Such boilers as made in this 
country require no calking. The workmanship is exqui- 
site, and one result is that the strength in the seams in loco- 
motive boilers is often in excess of that laid down in text 
books, the 75 per cent for a double riveted seam rising to as 
much as 78 per cent, or a little more. It is urged that ma- 
chine riveting cannot produce such results; it is far too in- 
flexible; it takes no account of the heat of a rivet, or its 
quality, whereas an experienced man knows exactly what to 
do with a rivet, and feels his way, so to speak, along a seam 
in a way that the machine cannot do. 

As bearing on this point, we may say that cold riveting 
has been extensively practiced in the United States. The 
high pressure boilers used on the muddy rivers consist of 
wrought iron tubes, seldom more than 3 feet in diameter, % 
inch^thick, and about 30 feet long. These are arranged side 
by side, with a large furnace at one end, and in many cases 
a flash flue running straight to the 
chimney. Such boilers will work with 
water far too dirty to be used in a 
tubular boiler. They carry pressures 
of about 150 pounds, and the seams are 
made up with cold rivets of a peculiar- 
ly soft and ductile iron. It is said that 
these joints stand far better than any 
hot riveted joint that could be made, 
and we have no reason to doubt that 
this is true of the very thin plates used. 
Going to the other end of the scale, we 
have the modern marine boiler, with 
plates V/ z inch thick and rivets 1^ 
inch. It is asserted by one party that 
such rivets cannot be closed by hand 
in a satisfactory fashion, and that the 
aid of machinery must be called in; 
but, on the other side, it is pointed out 
that boiler fronts have always to 
be put in by hand, and that this hand 
riveting is quite as good as the machine 
work, and it is also contended that ma- 
chin e riveting is so far from securing 
tightness that every rivet head has to 
be calked inside the boiler, to make 
certain that it will not leak. 

Many able engineers hold views en- 
tirely opposed to these, and assert that 
the best kind of boiler work cannot be 
produced at all without the aid of ma- 
chinery. The arguments they urge in 
favor of machine riveting, as a matter 
of workmanship, are that it compels 
the rivets to fill the holes, and effectively closes the plates 
on each other. The arguments against it are that split 
heads are apt to be produced, and that the rivets not only 
fill the holes, but now and then burst the plate; and that in 
most cases, unless unusual care and vigilance are employed, 
the iron will be severely strained, and a bad instead of a 
good boiler produced. On none of the points we have stated 
as open to discussion do we express any opinion ; that di- 
verse views are held by experienced practical men is, how- 
ever, indisputable, and we must beg our readers, no matter 
which side they take, to bear in mind that there is another 
side, and that impartial men will like to hear both before 
arriving at a conclusion. — The Engineer, 



© 1883 SCIENTIFIC AMERICAN, INC 



408 



^titnixUt ^mmtm. 



[December 29, 1883. 



ENGINEEBING INVENTIONS. 

A cable grip apparatus has been patented 
by Messrs. Henry Dods and Frank Hindes, of Virginia 
City, Nev. It has a compensating spring device to re- 
lieve the shocks of gripping the cable, and prevent the 
slipping of the grip on the cable; also a specially devised 
frame, bed plate, and slide, enabling the clutch to be 
so worked as not to injure the cable. 

A car coupling has been patented by Mr. 
Timothy C. O'Donovan, of Walker's Mills, Pa. It con- 
sists in a combination with a drawhead having a flat- 
tened cross rod of a coupling link with a transverse 
groove, and an enlargement for receiving the cross rod 
of the drawhead, which link can be swung so that its 
hook can catch on the cross rod of the opposite draw- 
head, whereby the cars will be coupled. 

A mine railroad has been patented by Mr. 
John G. Thompson, of Cuba, 111. In an inclined 
or sloping road for working cars in opposite directions 
at the same time by a rope doubled around a drum at 
the upper end of the road, the road being single track 
with a turnout, the rope is so arranged* within the sin- 
gle track, and branching into and along the turnDut.s, 
that the switches work automatically, and the cars cross 
the rope wii hout obstruction or delay. 

An improved gauge cock has been patented 
by Mr. Michael J. Fitzgerald, of Fort Wingate, N. M. 
In combination with the stock and main and trans- 
verse passage, the plug has a weighted lever, and both 
of its passages are so made as to be entirely shut off 
from the passages of the stock m its closed position; 
the weighted lever can always be relied upon for keep- 
ing the cock closed except when purposely opened to 
test the water in the boiler. 



has adjustable slides and arms to engage with crank 
arms of markers, and held up by springs, so that mark- 
ers are forced down to mark the soil by the revolution 
of the drive wheels. 

A cotton, corn, and tobacco fender for 
raising the leaves of plants while soil is being thrown 
around the stalks by the plow, has been patented by 
Messrs, M. F. Duncan and R.E. Coyle, of May's Lick, 
Ky. The fender is constructed in combination with 
the plow beam, with its forward end pointed and curv- 
ed s! ightly inward and its rear end curved outward and 
upward, so that as the plow is drawn forward the fend- 
er raises the leaves of the plants. 

Mr. Obadiah Wilson, of Plainville, N. Y., 
has obtained a patent for an improved method of con- 
veying tobacco from the field and depositing it in the 
drying house. The invention consists in a truck with 
four wheels and provided with a removable rack upon 
which the plants are placed after they have been cut. 
They are then transferred to the drying house and the 
rack is removed bodily from the truck, which obviates 
the necessity of rehandling the plants, saving time and 
labor, and lessening injury to the crop from handling. 
«•■ » ■»■ — 



MECHANICAL INVENTIONS. 

'An insertible saw tooth of improved form 
has been patented by Mr. William B. Risdon, of Tren- 
ton, N. J. The tooth is made with a toe, a perforation, 
and a slit at its heel to adapt it to be secured in a saw 
plate with a shoulder and a recess at the rear end by a 
rivet wholly within the tooth, thus putting no strain 
upon the plate, and in no way affecting its trueness. 

A bolt header has been patented by Mr. 
Benjamin McKillen, of Verona Mills, Mich. It is a 
tool with handled and pivoted die jaws, having rabbet 
grooves in the lower side to be secured between and on 
the jaws of a vise. The tool affords great facility for 
making well denned angles to square shanks, and may 
also serve as a holder for rods of different kinds of 
work for setting and truing the parfa. 

An improved mechanical movement has 
been patented by Mr. Francis W. Goodyear, of Spring- 
field, Mass. It is intended to make reciprocating mo- 
tion more readily convertible into rotary, and is applied 
in a simple manner to various hand and foot power ma- 
chines. There is a ratchet action in which no springs 
are used, and the whole movement is practically noise- 
less. 

An improved piano pedal stool has been 
patented by Mr. William Winter, of Albany, N. Y. 
The invention consists in a stool provided with foot 
levers connected by connecting rods and elbow levers 
pivoted on a bar of the stool and adapted to operate 
tho pedal levers of a piano or like instrument. The stool 
is provided with devices for easy and rapid attachment 
to the instrument or pedal lyre. The angle levers are 
provided with pads to protect the pedal levers from be- 
ing injured. 
An apparatus for dyeing with hydrocar- 
bons has been patented by Mr. Eugen Rau, of Hart- 
ford, Conn. It is a dry dyeing machine with an appa- 
ratus for saturating the previously dried fabric in a 
color dissolved in benzine and oil; it has a wringer for 
taking out surplus color, and a drying chamber, from 
whence the fabric is conveyed between endless blank- 
ets through a highly heated finishing chamber where it 
is subjected to steam pressure, the whole in one con- 
tinuous operation, and with no waste of color. 

A gas valve for ice machines has been 
patented by Mr. Richard Thoens, of New Orleans, La. 
It is designed for the minute regulation of the flow of 
gas, being especially intended for use in connection 
with ice machines in which ammonia gas is used. The 
valve stem is packed by rubber washers, between which 
is a metal washer, and these washers are clamped be- 
tween metal rings with beveled surfaces, the rubber 
washers spreading ro close tightly against the stem and 
the inner surface of the valve body. 

An improvement in saw mills has been 
patented by Mr. Walter P. Scofleld, of Hawthorn, Fla. 
It consists in a contrivance of belt shifting devices, 
whereby a trip block on the log carriage will automati- 
cally shift the belt from the loose to the tight pulley of 
the feed shaft, to rotate the latter only when the Jog 
setting apparatus is to be operated; the driving shaft 
la supported steadily its whole length by pivoted bear- 
ings, and there is a locking device for the connecting 
rods of the oppositely acting friction wheels of the set- 
ting apparatus to lock the wheels out of contact with 
the set works drive wheel. 

»-♦-• 

AGRICULTURAL INVENTIONS. 
A cultivator has been patented by Mr. 
Charles D. Reed, of Polo, 111. According to this inven- 
tion, as the standards and plows are moved laterally a 
bar keeps the couplings parallel, so that the shovels 
Will always be held at the desired angle with the line 
of draught, thus always doing good work, however they 
may be moved laterally. 

A corn planting attachment for plows has 
been patented by Mr. Philip Dougherty, of Fort Dodge, 
• Iowa. A jointed spout can be so adjusted to the depth 
of 1 he intended furrow and the width of the furrow 
slice that the seed may be dropped in the outer part of 
the previous furrow and will be covered by the furrow 
slice, the seed being dropped as the plow is drawn for- 
ward. 

A corn planter has been patented by Mr. 
William P. Lanham, of Star, Mo. The seed dropping 
slides are operated by the revolution of the drive wheels, 
and are so arranged and held in place thar they will drop 
more or less seed as required. A pawl carrying wheel 



MISCELLANEOUS INVENTIONS. 

An improved suspender end has been pa- 
tented by Mr. Jacob Katzenberg,. of New York city. It 
is composed of colored braid With a lining of chamois 
leather and an interposed piece of cloth, the ends being 
thus made more durable and less liable to stretch out 
of shape, while the braid is kept out of contact with the 
shirt of the wearer. 

An improved fire escape has been patent- 
ed by Mr. John Schmittknecht, of New York city. It 
provides for a shaft let into the wall of a building, or 
placedagainst the same, the shaft having ladder rounds, 
and being provided at its upper end with a skylight, so 
protected with bars or grating as to prevent clandestine 
entrance. 

A combined register and ventilator has 
been patented by Mr. William H. Maxfield, of Mays- 
ville, Ind. It consists in a special construction and 
combination of parts whereby the whole is made to pre- 
sent an ornamental appearance, great facility is afford- 
ed for removing and cleaning the interior, and it may 
be readily operated from opposite ends of its air box. 

An automatic vehicle brake has been pa- 
tented by Mr. Richard R. Pace, of Lineville, Ala. The 
invention consists in levers pivoted on thills held to the 
front axle by shackles, the levers carrying brake shoes 
at the outer ends, and having the outer ends connected 
with the thills by extensible braces. The brake can be 
so locked as to be made inoperative when desired. 

An improved window cornice, that is con- 
venient and readily adjustable, has been patented by 
Mr. Michael Leuz, of New York city. The center piece 
has grooves and stop blocks, and there are sliding end 
pieces with end T-bars and set screws, the combination 
being such that the whole is strongly made and readily 
fitted to the place desired. •*■■ 

Letters patent have bfcen granted to MK 
William A. Whitney, of Hudson, Mich.., for an improv- 
ed wheel barrow in which the legs and braces are. by a 
combination of bolts and metal devices, connected 
rigidly and closely to the handles, so that the wheel 
barrow frame will be very strong, and can easily be 
taken apart and put together again. 

A vegetable grinder and slicker has been 
patented by Mr. Edward Schmitz, of Winsted, Conn. 
A grating cylinder, which maybe changed for a cutting 
cylinder, is devised so as to be suitably revolved in a 
sort of hopper, whereby the grinding, grating, or cut- 
ling of cabbages, potatoes, and other vegetables maybe 
readily accomplished, for domestic use or for feeding 
cattle. 

An improved hot blast stove for blast 
furnaces has been patented by Mr. Charles Alger, of 
Hudson, N. Y. The invention consists in the peculiar 
construction of the air heating pipes , which can be 
made of wrought iron if desired, and are faced inside 
and outside with firebricks, those inside being made 
of different widths, so as to form a rough inner surface. 

A washing machine or improved wash- 
board hasbeen patented by Mr. A. E. Kiel, of Mon- 
trose, Iowa. The board has three roll sets, each set 
consisting of a ribbed, a smooth, and a corrugated roll, 
the rollers not to be in contact but as close as possible 
without touching, and the grooved rollers being of 
greater diameter than the plain ones, the whole tcf 
shorten the time and lessen the labor of washing. 

An improved grain weigher and measure 
has bjeen patented by Mr. James E. Kemble, of Vicks- 
burg, Mich. By a combination of valves in a circular 
case, inside of which is another circular case, suitably 
pivoted and divided by partitions, one loaded side falls 
to discharge a weighed load, while the light side .rises 
to be filled, the weigh bar being provided with a weight 
which can be secured in any position to adjust the 
measure to weighing regularly any desired quantity. 

A razor guard has been patented by Mr. 
James P. Tryner, of Denver, Colo. It is formed of a 
strip with a forked arm at each end, in the ends of the 
prongs of which rollers are journaled, one being slight- 
ly above and the other slightly below the cutting edge 
of the blade; one of the prongs has a check plate, and 
on the upper surface of the strip is a spring for pressing 
the blade upward, the whole to prevent the razor from 
cutting the person using it. 

An improved measure for measuring grain, 
vegetables, etc., has been patented by Mr. William A. 
Carpenter, of Bankers, Mich. In a metal cylinder hav- 
ing its top and bottom edges turned over wire rings, a 
wooden ring surrounds the upper part of the cylinder, 
and a wooden bottom rests upon a bottom flange made 
by turning the edge of the cylinder over a wire, the 
whole making a measure simple in construction yet 
strong and durable. 

A combined vault cover and ventilator has 
been patented by Mr. T. W. Langill, of New York city. 
*The casing has a grate at its upper end and a water 
receiving channel plate at the lower end, the cover 
resting upon the inner flange of the channel plate, and 
provided with a sliding rod, a connecting bar, and a 



lever, whereby the water received upon the cover will 
flow into the channel plate, and the cover can be readi- 
ly raised and lowered. 

An improved bottling device has been pa- 
tented by Mr. Alfred Rigny, of New York city. In a 
tube open at both ends, the upper part carries a lateral 
supply pipe, and -there is a valve at the lower end, ope- 
rated by a rod through the tube. The tube is calcu- 
lated to occupy the exact space required to be left 
empty for corking the bottle, and it can be readily 
moved from one bottle to another without any waste of 
liquid. 

An improved fifth wheel for wagons has 
been patented by Mr. Thomas Evans, of Gravesend, N. 
Y. It is formed of two circular channel plates with in- 
terlapping flanges and corresponding central depression 
and wearing surface, in combination with a circu- 
lar skeleton frame with conical rollers journaled in its 
rims. By this means the friction between the upper 
and lower parts of the fifth wheel is greatly reduced, 
and the turning of the wagon is made much easier. 

A bee hive of new and improved con- 
struction has oeen patented by Mr. Edward Meyer, of 
Hallettsville, Texas. The bees can, in this hive, be fed 
and watered very conveniently, a peculiarly made water 
tank being attached; the honey can be removed without 
permitting the bees to escape, and there is no danger of 
being injured- by the bees while removing the combs, 
while the arrangement is such that none of the enemies 
of the bee can enter the hive. 

A rotary leader link for fishing lines forms 
the subject of a patent which has been issued to Mr. 
Earl Ludwig Bollermann, of New York city. It is for 
hand lines, wvth a weight or sinker at the end which 
goes into the water, and is so arranged that, when the 
fisherman throws out his line, the snells with their 
hooks will not become tangled up with or wrapped 
about the line, but will fall in their proper places, no 
matter how much the line may be twisted. 

Mr. Morris H. Marcus, of Edenburg, Pa., 
has patented an improved sample dummy. The inven- 
tion consists in a dummy for cloth or rolled goods, 
made of wood or other suitable material, with its "body 
of the required shape of the roll of goods to be repre- 
sented, and having reduced ends, on which are secured 
and mounted pieces of selvage till a bulk is obtained 
equal to that of the body of the dummy. This is covered 
by a piece of the goods, thus representing a solid roll 
of cloth which is specially adapted for window show. 

A folding cot of improved construction 
for use in hotels and hospitals has been patented by 
Emily F. Vance, of Gallipolis, Ohio. Two pairs of legs 
are united at the upper ends by longitudinal rails, the 
legs being crossed and pivoted in the usual way. A 
quilted bottom or sheet is lined and partly stuffed with 
cotton batting, and a pillow is provided at each end, 
which can be,reraoved very easily and readily. The cot 
requires no mattress, and can be folded compactly. 

A cap for receiviug the, fulminate for fir- 
blasting rod 
by Mr. George Ereund, of Durango, Colo.- -A metal 
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tube is threaded internally and externally to within 
a short distance from the lower end, where a suitable 
fulminate is placed and the lower end closed by a cap. 
A threaded cap with a conducting wire is screwed on 
the upper end, or a fuse is then inserted.- The tube 
can be screwed in a giant candle of explosive material, 
the flange fitting on the upper end of the caudle. 

A feed governor for cotton gins has been pa- 
tented by Mr. Henry P. Schaefer, of Schulenberg, Tex. 
Most gin saws now suck or draw in the cotton fastest at 
the central part of the saw shaft, drawing the cotton 
from the edges of the feed board toward the center. 
By this improvement a thinner layer of cotton is fed at 
the center, the suction of the central saws drawing in 
from the thicker edges such portion as will make the 
whole supply to the gin saws even and regular and pre- 
vent all choking. 

A new process of and apparatus for dis- 
tillation has been patented by Mr. James G. Ponte- 
fract, of Pittsburg, Pa. The heat is applied from di- 
rect fire, steam jacket, or steam coil, and the fermented 
mash, beer, etc., are agitated during the distilling pro- 
cess insfuch manner as to prevent lees or solid particles 
from adhering to the side or bottom of the still and 
thus burning or scorching, this being accomplished by 
causing a stream of the liquid being distilled to be con- 
stantly withdrawn and forcibly injected back into the 
sjall while in operation. 

A machine for wetting paper has been 
patented by Mr. John W. Morrison, of Omaha, Neb. 
The quires are fed to feed rollers, from whence they 
are taken by fingers so adjusted that only the under 
side of the paper may be wetted in a water xank, or the 
whole may be submerged, as desired, and then ce the 



paper is conveyed out through other rolls to a receiving 
"table, the whole being done as 5ast as the operator can 
feed the paper, and so each quire will receive just the 
same amount of water, according to the gauge at which 
the machine is set. 

An improved washing machine hasbeen 
patented by Mr. E. W. Bush, of Armstrong, Mo. The 
object of the invention is to produce such a combination 
of parts as will facilitate the application of rubbing de- 
vices to an ordinary wash tub. There is a false bot- 
tom, below which the dirty water collects, and the false 
bottom being provided with radial ribs, the clothes to 
be washed are spread on the false bottom, and a disk is 
recked to and fro over them in a horizontal plane by 
means of a suitable handle. The machine can be 
readily adapted to or easily removed from any tub. 

A tobacco moistening tray has been patented 
by Mr. Charles N. Swift, of New York city. A shallow 
tray with perforated cover carries a sheet of bibulous 
material in such a way that a single supply of water 
wilf last considerable time, and the tray requires but 
little attention, so being well adapted to place in show 
cases, etc., where the cigar boxes may be arranged upon 
it. The same inventor has also obtained a patent for a 
moistening pad of some bibulous substance covered 
by a perforated plate, and supported on a plate folded 
at the edges over both the bibulous substance and the 
perforated plate. 



The tobacco of the club room ought to be of the 
purest kind and most delicate fragrance. Where many 
enjoy their pipes and cigarettes together, the air soon 
becomes heavy and offensive unless they are " very par- 
ticular about their choice of brands. Gentlemen of re- 
fined tastes secure Blackwell's Durham Long Cut. 

The Universal Calculator solves all problems in 
arithmetic and trigonometry, instantly by a mechanical 
process. Indorsed by leading mathematicians and the 
scientific press. Price $1.00 by mail. W. H. Wythe, 
Ocean Grove, N. J. 

Jenkins Standard Packing and Jenkins Patent Valves. 
Price list free. Jenkins Bros., 71 John Street, New Y/ork. 

Thread Cutter.— Something new and useful adapted 
to all kinds of sewing machines. Patent for sale. Ad- 
dress, Gavino Gutierrez & Co., 192 Front St., New York. 

Irido- Copper, manufactured by the American Iridium 
Co., Pearl and Plum Sts., Cincinnati, Ohio, is superior to 
bronze metal for journal bearings of accurate and high 
running machinery, being hard and slightly porous. 

Pumps— Hand & Power, Boiler Pumps. The Goulds 
Mfg. Co., Seneca Falls, N. Y„ & 15 Park Place, New York. 

Fox's Corrugated Boiler Furnace, illus. p. 354. Hart- 
mann, LeDoux & Maecker,sole agents, 134 Pearl St.,N. Y. 

One 12 inch Weston Dynamo Electric Machine in 
good order, for sale at one-half price. Address P. O, 
Box 433, Hartford, Conn. 

Corliss Steam Engines at a bargain. 

One 12" x 42" ; one 16" x 36" ; one 20" x 42". 

All in flrst-class running order. 

Henry I. Snell, 135 North 3d St., Philadelphia, Pa. 

Steam Pipe and Boiler Coveriug, Roofing Paints, Pre- 
pared*Rooflng, and general line of Asbestos materials. 
Phil Carey & Co., 127 Central Avenue, Cincinnati, O. 

For Freight and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N. Y. 

Best Squaring Shears, Tinners', and Canners' Tools 
at Niagara Stamping and Tool Company, Buffalg, N. Y. 

Lathes 14 in. swing, wilh and without back gears and 
screw. J. Birkenhead, Mansfield, Mass. 

The Best.— The Dueber Watch Case. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American Patent 
Agency, 261 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn. 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc Com- 
plete outfit lor plating, etc. Hanso n & Va n Winklg ,. 
Newark, N. J^ aadj&a** fl*-*MW>ity Bl'.TKew 1 Tone. 

Lists 29, 80 & 31, describing 4,000 new and 2d-hand Ma- 
chines, ready for distribution. State just what machines 
wanted. Forsaith & Co., Manchester, N. H., &N. Y. city. 
For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. 

"Abbe" Bolt Forging Machines and " Palmer" Power 

Hammers a specialty. Forsaith & Co., Manchester,N.H. 

Railway and Machine Shop Equipment. 

Send for Monthly Machinery List 

|to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New Tork. 

"How to Keep Boilers Clean." Book sent free by 
James F. Hotchkiss, 84 John St.. New York. 

Wanted.— Patented articles or machinery to make 
and introduce. Gaynor & Fitzgerald, New Haven. Conn. 

Water purified for all purposes, from household sup- 
plies to those of largest cities, by the improved filters 
manufactured by the Newark Filtering Co., iW Com- 
merce St.. Newark, N. J. 

Improved Skinner Portable Engines. Erie, Pa. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocora & Son's Shafting 
Works. Drinker St., Philadelphia. Pa. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific amicuican Supplismiont sent to them free. 
The SrjppLiciviBNT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co ... Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Fossil Meal Composition, the leading non-conducting 
covering for boilers, pipes, etc. See adv., p. 414. 

Straight Line Engine Co., Syracuse, N. Y. Best in 
de s ign * maloi - ia i l u , wu iKmausniur governlngi fi6 packing. 

Curtis Pressure Regulator and Steam Trap. See p. 349. 



C. B. Rogers & Co., Norwich, Conn.. Wood Working 
Machinery of every kind. See adv., page 350. 

LightningScrew Plates, Labor-saving Tools, p. 348. 
Woodwork'gMach'y. Rollstone Mach. Co. Adv., p. 366. 

Steam Pumps. See adv. Smith, Vaile & Co., p. 382. 

AjaxMetal Company, Phila. Clamer's A jax Metals for 
railroad, rolling mill, engine bearings, cocks, and valves. 

Fire Brick. Tile, and Clay Retorts, all shapes. Borgner 
& O'Brien, M'f'rs,23d St., above Race, Phila., pa. 

Peck's Patent Drop Press. See adv. page 396. 
Drop Forgings. Billings & Spencer Co. See adv., p. 398. 

Bradley's Road Cart, Syracuse, N. Y. See p. 398. 

Diamond Planers. J. Dickinson. 64 Nassau St. N. Y. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New YorK. 

Emerson's l§84J^^Book of Saws. New matter. 75,000. 
Free. Address Emerson, Smith & Co., Beaver Falls, Pa. 

Hoisting Engines. Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co.. Philadelphia, Pa. 
Gould & Eberhardt's Machinists' Tools. See adv., p. 396. 

• Barrel, Xeg, Hogshead,. Stave Mach'y. See ad., p. 398. 
For Mill Macb'y & Mill Furnishing, see illus. adv. p. 396. 

Renshaw's Ratchet for Square and Taper Shank Drills. 
The Pratt & Whitney Co., Hartford, Conn. 
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Magic Lanterns and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex- 
hibitions, Sunday schools, colleges, and home entertain- 
ment. 116 page illustrated catalogue free. McAllister, 
Manufacturing Optician, 49 Nassau St., New York. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. see p. 398. 

For best low price Planer and Matcher, and latest 
improved Sash, Door, and Blind Machinery, Send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

Catalogues free.— Scientific Books, 100 pages; Electri- 
cal Books, 14 pages. E. & F. N. Spon, 35 Murray St., N. Y. 

The Porter-Allen High Speed Steam Engine. South- 
work Foundry & Mach. Co., 430 Washington Ave.,Phil.Pa. 

The " Rockwood " Instantaneous Photographic Dry 
Plates are the best for amateurs and scientists. Send 
for circular and instructions, No. 17 Union Square. 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with t.Ue full name and address of the 
writer. 

Names and addresses of ^correspou dents will not be 
given to inquirers. 

We renew our request that, correspondents, in referring 
to former answers or articles, will be kind enough 10 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from$l to $5, according to the subject, 
as we canno 1 be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to iu these columns may be had at the 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label t heir specimens? 89 as to avoid error in their indenti- 
fication. 



(1) W. M. asks: Is there any advantage iu 
having a large number of notches i n the quadrant for a 
locomotive reversing lever? Why would not nine or 
even seven do as well as fifteen, and the quantity of 
steam regulated by the throttle lever instead of altering 
the traverse of the valve? A. Of course working 
steam expansively, to the extent that the work required 
will permit, is more economical than " throttling," and 
the greater number' of notches are used to adapt the 
expansion more accurately to the work. 

(2) W. M. L. asks whether there is any dif- 
ference in the effect ort the health between the heat of a 
wrought and that of a cast iron furnace. ^.. We suppose 
there is no difference, if the temperature of the radiat- 
ing surface is the same in both cases. But wrought iron 
heated by steam is better than cast iron at a red beat. 

(3) W. W. writes: Am I likely to damage a 
steam boiler (8 horse) by painting it outside with coal 
tar? A. No; not injurious, but better heat it before use, 
to drive off the higher constituents. 

(4) O. H. R. asks how to keep an engine 
boiler when the engine is not running. A. If the boil- 
er is laid off for a length of time, after cleaning thorough- 
ly fill entirely full of fresh water and close all open- 
ings; a little lime thrown into the water will be benefi- 
cial. Outside remojre all the masonry where it touches 
the boiler, and paint as well as possible with fish oil. 

(5) J. S. writes: 1. I have a lot of sewing 
machines to redecorate. I use a rubber stamp. Turpen- 
tine and all oily substances rot rubber.. Could you give 
me the formula of a size to hold the gold leaf on said 
machines? They have been japanned and baked. A. 
A good gold size japan should not act injuriously upon 
a well vulcanized stamp. 2. Would it require a high 
temperature to do a good job of japanning? A. Yes. 3. 
Are there different grades of japan which should require 
different degrees of heat ? Yes. The heat varies with 
the different grades and makes. 4. What kind of ther- 
mometer must I ask for ? It must, rate over 300 degrees. A. 
A good thermometer of Fahrenheit's scale, from 32 de- 
grees to 400 degrees, with metal back and well guarded 
to prevent breaking by the hear. 5. Could you send me 
the address of an importer Of French metal? A. We 
are not familiar with the term French metal. What is it 
used for? 

(6) F. M. F. asks: 1. Of what is Professor 
Crookes' radiometer made? A. It consists of a fly or 
vane having four aluminum arms, to the extremities of 
which are fixed thin disks of mica blackened upon one 
side. This fly is poised upon a very fine needle point, 
and inclosed in an exhausted glass bulb. 2. In what 
Supplement are directions given for making a dynamo 
electric machine? A. In Supplement No. 161. 3. 
About how much would it cost, how much power would 
be required to run it* and how many arc lights would it 
run? A. It would cost about $35, would require J4 horse 
power, and it might run one very small arc lamp. 

(7) A. Gr. A. writes: 1. I have made a small 
induction coil. Will you please tell me through your val- 
uable paper how to make a magnet for the coil by 
which I can regulate the shock? A. Bind the bundle 
of wires together with fine iron wire, or inclose it in a 
thin sheet iron cylinder, and vary the strength of the 
current by changing the depth to which the bundle is 
inserted in the coil. 2. Will a solid iron bar do in place 
of a bundle of iron wires? A. It will not be so efficient 
a* the bundle of wires. 

(8) F. T. H. asks: 1. Would it he lawful to 
make and use a telephone exactly like the one describ- 
ed in Supplement, No. 142? 2. Would it be lawful to 
sell such a telephone? A. 1 and 2. See advertisement 
relating to telephones in another column of buis paper. 
3. Will this telephone»work 1# miles? A. Yes. 4. Has 
the resistance of the telephone bobbin anything to do J 



with the length of the line? A. Within certain limits it 
makes, practically no difference. 5. I understand that 
the resistance of a telegraph instrument must equal the 
resistance of the line and battery. When two are used, 
should the resistance be divided? A. The circuit pro- 
duced by the telephone is of great intensity, and capa- 
ble of operating through great resistance. 6. How is it 
with three or more instruments? A. Three or more in- 
struments may be used in the telephone circuit. 7. 
Where can I get directions, working draughts, etc., for 
making a galvanometer? A. In Frick's "Physical 
Technics, 11 Ganot's "Physics," or any of the modern 
elementary works on electricity. You will also find 
much information on the subject in the Scientific 
American Supplement. 8. How shall I prepare a car- 
bon plate, in order to solder a metallic connector to it? 
A. Copper them. This you can readily do in any of the 
forms of sulphate of copper battery. 9. Would vulcan- 
ite be as good as wood for the tube in the center of the 
induction coil described in Supplement, No. 160? A. 
Probably better. 10. If this coil were excited by the 
dynamo described in Supplement, No. 161, and con- 
nected with a 5-strand barb wire fence 600 feet long, 
would an unpleasant shock be given anyone touching 
the fence in dry weather? A. If the wires were well in- 
sulated, yes. 11. Suppose the dynamo described in 
Supplement, No. 161, should be made twice as- high, 
and of double width and thickness, would the propor- 
tions be correct? A. Yes. 12. If double magnets were 
used as in Weston's machine, would the armature have 
to be enlarged, and, if so, how much? A. If you desire 
to make a large machine, you would do well to examine 
the Weston, Edison, or Siemens machine. Thje/arma- 
ture of these machines are different from that described 
in the Supplement referred to, and are necessarily 
somewhat larger. 13. What number wire should I wind 
the magnets and armature with for incandescent light- 
ing, and how many lamps would it light? A. For a ma- 
chine twice the size of that in Supplement, No. 161, 
wind the armature with No. 16 wire and the magnets 
with No. 12. It would probably run two or three Edi- 
son lamps. 14. Can I get any better design than this for 
a dynamo, one sufficient for 15 incandescent lights, and 
if so, please let me know where to procure it? A. See 
answer to No. 12. 15. What size ports should a 2% x 
3^ inch engine have, 60 pounds pressure, 200 revolu- 
tions per minute? A. Supply ports T 3 e x 1% inches; 
exhaust 5^ 6 x Vrft inches. 16. At what fraction of 
its stroke should the steam be cut off to secure the 
best., results? A. Two-thirds. 17. A gasometer rises 
and falls irregularly, with a 40 foot stroke — how 
can its altitude be recorded in an office 6,000 feet 
away? Is there anything in the market for this purpose? 
A. There i s n o easy way o f doing this. The distance i s 
so great that no mechanical device, unless very well 
made, and strong, would be accurate. An electrical de- 
vice something on the burglar alarm principle might be 
used, contact pieces being placed at intervals on the 
side of the gasometer. 

(9) Perham writes: We have occasion to 
mark a great number of cotton flour sacks for shipment. 
Pencil and colored chalk obliterate too freely before 
reaching destination. Can you recommend something 
to use for this purpose, and where can it be obtained? A. 
Try the following: Melt together six parts of tallow soap 
and six parts of beeswax; when thoroughly melted and 
mixed add one part of lamp black or Prussian blue: 
Run into moulds to form crayons of suitable size. 

(10) S. T. writes: In Supplement, No. 407, 
page 6,495— the Electric Furnace— how is theelectric arc 
applied to the various crucibles to be effective? A. 
One of the electrodes is made in the form of a crucible. 

(11) P. W. asks: 1. I would like to know 
what is the best metal to use for insulating electric wire, 
and how applied? A. Metals are not insulators; gutta-per- 
cha, India rubber, and various gums are insulators. 2. 
What has the size of wire to do with the conductive 
power, and what metal is best? A. The resistance of a 
wire is inversely in proportion to its sectional area. Sil- 
ver is the best conductor. Copper is next. 3. Is lead 
non-conductor or partial? Lead is a poor conductor. 
4. Does the atmosphere absorb any of the electric cur- 
rent passing over wires (in all kinds of weather)? A. 
Yes. 5. If so, would a perfect insulator .prevent it? A 
perfect insulator would prevent it, but such a thing is 
not known. 

(12) C. R. asks for a good formula for por- 
celain collodion for transparencies? A. The following 
from Dr. Vogel's book will probably suit you: 

A. Pyroxylin 1 gramme. 

Ether 40 cu. cent. 

Transparent alcohol 40 " 

Left to settle. 

B. Magnesium chloride 1 gramme. 

Alcohol.... 10 c. c. 

To be filtered. 

C. Silver nitrate, 20 grammes, dissolved 111 water, 
30 c. c, to which is added alcohol, 70 c. c. 

To be filtered. 

D. Citric acid, powdered, 18 grammes, dissolved in 
boiling water, 18 c. c, to which is added alcohol, 162 
c. c. 

To be filtered. 

Six hundred cubic centimeters of solution A are pour- 
ed into a bottle of yellow glass; 50 c. c. of B are added 
and well shaken; next 60 c c. of O are poured in and 
shaken for five minutes; finally 40 c. c. of solution D 
are added, and the whole is left eight to ten days, when 
it will be fit for use. 

(13) E. H. S. asks for a receipt for a var- 
nish for boots. There is no waterproof varnish that I 
know of that does not injure the leather. 

A. Beeswax 18 parts. 

Spermaceti 6 " 

Oil of turpentine 66 " 

Asphalt varnish ...5 " 

Powdered borax 1 " 

Vine twig, black 5 " 

Prussian blue 2 " 

Nitro benzol 1 "" 

Melt the wax, add powdered borax, and stir till a kind 
of jelly has formed. In another pan melt the sperma- 
ceti, add the asphalt varnish, previously mixed with oil 
Of turpentine; stir wel^ and add the wax. Lastly, add 



the color, previously rubbed smooth with a little of the 
wax. Perfume with nitro benzol. Apply m small 
quantities, wipe with a cloth, and brush. 

(14) J. W. H. asks: 1. How is nitrate of 
antimony made? A. According to Ad. Wurtz, the neu- 
tral antimony nitrate is not known, but a basic nitrate 
is obtained by dissolving the antimony protoxide in 
fuming nitric acid. 2; How is the potassium bichro- 
mate solution prepared that is used in the two fluid cells, 
i. €., bichromate solution in the glass jar with the car- 
bon and dilute sulphuric acid in the porous cup with 
the zinc? A. Potassium bichromate, 2 parts, dissolved 
in water, 20 parts, to which is added sulphuric acid, 
1 part. 3. Pleasegive me the composition of the cell 
used in medical batteries? A. Mercuric chloride. 

(15) L. S. asks how to prevent steel springs 
from rusting. Whatever is applied mustnot crack in 
bending. A. You do not mention the kind of spring. 
Oiling might answer in some cases. A thin coat of fine 
japan baked on would prevent rust. The springs might 
be coppered. 

(16) 8. S. asks for the most economical 
method for using a hydraulic pressure pump to produce 
the required pressure for a washstand? A. The best 
method to produce the effect of a city waterworks is to 
jnit a.tank in the attic and use the pump for keeping up 
the supply. If your building is low, so that an elevated 
tank is not available, you may have an air tight tank 
upon the same floor and use a force pump for. putting 
water into the tank and an air pump for keeping up the 
pressure. A pump could be constructed for pumping 
both air and water. 

(17) F. X. A. asks for a good, cheap way 
to manufacture emery paper. A. In large manufactur- 
ing establishments emery paper is made by feeding the 
paper into a machine, where the glue is rolled upon the 
paper, and the emery is distributed automatically. The 
old way is to brush the glue on by hand, then hold the 
sheet Over the emery box and pour the emery over the 
paper with a shallow pan. The paper must be previ- 
ously moistened so as not to curl. 

(18) O. G. asks whether the beet sugar in- 
dustry is carried on to any extent in this country, or, if 
not, whether any experiments have been made in this 
direction. A. There have been many trials to make beet 
sugar in this country. They have not been successful. 
The beets seem to lack the sweetness or sugar princi- 
ple necessary to satisfy the requirements of the 
American market. Experiments have been made in 
Illinois, Wisconsin, and California, which proved 
unprofitable, also in Delaware and Maine. Address the 
Commissioner of Agriculture, Washington, D. C., 
for reports upon the beet sugar interest in the United 
States. 

(19) C. H. M. asks how large arid where the 
largest engine is in this country. A. We believe in the 
steamer Pilgrim— 110 inches diameter of cylinder and 
14 feet stroke. 

(20) H. A. — Use eight or ten cells of plung- 
ing bichromate baitery for running a small incandes- 
cent electric light. Use twenty ormoreceljsforthe.aj£ 
light. ' * 

(21) G. A. L.— At the close of 1882 there 
were in the United States 15,551 passenger cars, 5,366 
baggage, mail, and express cars, 710,451 freight cars of 
all classes. 

J (22) J. P. B. asks: What would best dis- 
solve thin paint skins, so as to make them suitable 
to apply to leaky roofs or around chimneys? A. Dis- 
solve half a pound sal soda in 1 gallon rain water,cover 
the paint skins with this solution, and then soak them 
for a couple of days in the mixture. Finally heat 
them, adding oil to reduce the mixture to a proper con- 

1 sistency for painting, and strain. Benzine may also be 
used to dissolve the skins. 

(23) W. L.T. writes: In Scientific Ameri- 
can. October 27, 1883, is an article in regard to catechu 
for dissolving boiler incrustation. I wish to know how 
much catechu to put in. a ten horse power traction en- 
gine; how to get it in the boiler, and how often would 
you advise one to use it. A. Dissolve in water and 
send it through feed pump. The whole process is de- 

! scribed in article referred to. 2. Also what is good to 
keep a boiler from foaming? A. We cannot give you a 
remedy for foaming till we know the causes; foaming 
has various causes. 3. How do they tell the horse 
power of an engine, say an 8 inch bore, 12 inch stroke, 
200 revolutions per minute? A. Refer to rule in Scien- 
tific Amebic an Supplement, No. 253. 

(24) H. C. A.— Use ordinary copal varnish, 
or picture varnish. See answer to query No. 7, Scien- 
tific American for July 7, 1883. 

(25) J. V. R. asks: What proportion of 
gallic acid and sulphate of iron to a quart of water 
would constitute a good writing fluid? A. The propor- 
tion of iron sulphate is generally about one-third that 
of the galLs, and the solid ingredients about one-fourth 
that of the water. Thus: 

Superior ink. Inferior ink. 

Tinct. of galls 225 62 

Iron sulphate ".-... 75 31 

Gum ........26..... 31 

Water,..' ....1000 1000 

(26) R. S. writes: I am building an engine 
3x3 for a 20 foot steam launch. I intend using an up- 
right tubular boiler, and want to use oil as fuel if pos- 
sible. Please let me know what size boiler I require, 
and also the amount of square feet of heating surface, 
to run my engine at 500 revolutions a minute. Is burn- 
ing oil practical? And if so, how should lamp bear- 
ranged? A. We think you should have a boiler with 
not less than 50 to 60 feet fire surface, for burning oil. 
2. Burning oil has been practiced successfully in the 
"Oil Region "and on locomotives. 3. The arrange- 
ments are varied, but generally the oil is sent into the 
furnace by a current of steam through an injector, the 
oil and steam mixing as they pass into the furnace. 
Steam must be first got up in the usual way. 

(27) AD. B. asks: 1. What size boat will 
the 4^} horse power engine made by James Leffel & 
Co. drive up a river? A. Boat 24 feet keel by 6 feet 
beam by 3 feet 6 inches hold. 2. What would be the 
size of a screw wheel for the same boat? A. Propeller [ 



about 34 inches or 36 inches diameter and 3 feet pitch. 
3. How many pounds would the boat carry, and at 
what rate of speed? A. With engine making 250 revo- 
lutions per minute, should make about 8% or 9 miles 
per hour in still water,and carry 2J4 to 3 tons according 
to model and weight of boat. 

(28) H; D. asks how many Bunsen cells 
(two quarts each) will be required to run an incande- 
scent electric light. A. 40. 

(29) J. A. K. — First telephone was in- 
vented and made by Phillipp Eeis, in 1860. 

(30) J. L. writes: Could you furnish me 
with a receipt for making a good sticking gum, similar 
to that used for envelopes of letters? A. Use the fol- 
lowing: 

Dextrine 2 ounces. 

Acetic acid ... 1 ". 

Water,.. 5 " 

Alcohol 1 " 

Add the alcohol to the other ingredients when the 
dextrine is completely dissolved. 
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Abrading machine, F . W. Coy 289,986 

Acid from native borate of lime, process and ap- 
paratus for obtaining boracic, J. B. Uobson.. . 289,836 
Advertising letter paper and envelope, F. P. 

D'Opdorp 290,179 

Animal trap. F. Glasson 290.034 

Animal trap, J. A. H. Marty 290,082 

Axle box, car, F. J. Roberts 289,934 

Bag holder, L. Rohmer 290,114 

Bars, etc., apparatus for compressing, surfacing, 

and straightening, J. L. Lewis 

Basin and water closet valve, H. Smith . . 

Battery. See Galvanic battery. 

Bed bottom, A. F.Miller 

Bed spring, C. Slack 

Bee hive, A. Fraley 

Bell, door, E. S. Bloomfleld, Jr 

Bell fastening, J. B. Norton 

Belting, J. K.Tullis.......... 

Bench. See Work bencti. 

Billet and buckle fastener, C. A. Draper 

Blank, form, etc., printed, J. O. Cole 

Blast- furnaces, apparatus for charging, F. W. 

Gordon. 

Blast furnaces, hot blast stove for. C. Alger 

Blind, window, J. B. Hartman.. 

Block or brick pressing machine, J. Bennor 

Board. See Piano sounding board. 

Bobbin, G. H. Allen 

Boiler. See Sectional safety boiler. Steam boiler. 
Bolt. See Flour bolt. 

Bolt header, B. McKillen 

Book support, A. Bell 

Boot and shoe sole plate, F. Wellmann 

Boots and shoes, manufacture of , E. II. Buckley.. 

Boring macule e . brummond & Jenkins, Jr 289,817 

Bottle stopper, A. F. Parkhursl 289,928 

Bottle stopper, G. S. Prior 290,192 

Bottle stopper, cap, and label combined, W. B. 

Dean 

Box. See Paper box. Sanding .box. 

Box, H. A. & A. A. Smith 

Box nailing machine, J. H. Swift 

Bran, etc., device for packing, J. Elder , 

Brake. See Car brake. Electro magnetic brake. 

Brick and tile kiln, Souders & Prutzman 

Brick machine, M. Carroll. 

Bridge, W. J. Holman 

Burial apparatus, J. H. Wunderlich , 

Button, L. Goddu 289,829 

Button, N. C. Newell , 

Button fastener, P. H. Sweet, Jr 

Buttons, implement for attaching, J. H. Goodf el 

low .'.... 

Cable grip apparatus, Dods & Hindes 

Cake beater, W. C. Gin n 

Can. See Sheet metal can. 

Can, G. W. Lane 

Can filling machine, Brown & Lambert 

Can opener, W. D. Lewis 

Candy cooler, J. H.Roberts 

Capstan, E. E. Furney 

Car brake, VV. Brumble 

Car brake, W. Clayton 

Car brake, McCalip & Nye 

Car brake, D. Van der Linden 

Car coupling, D. P. Cory 

Car coupling, J. T. Dalton 

Car coupling, M. J. Dougherty 

Car coupling, D. P. Kahl 

Car coupling. Merrihew & Poland 

Car coupling, T. C. O'Donovan 

Car coupling, Odell & Cordell 

Car safety bridge, railway, A. B. Smith 

Cars on curves, moving street, N. A. Fisher 

Carpets, name plate for marking, J. H. Vande- 

venter 

Carriage curtain fastener, W. E. Curtis 

Carriage top joint, W. H. Thompson ; . . . 

Carriages, canopy holder for children's, G. D. 

Paul.... 290,103 

Cartridge implement, E. R. Darling (r) 10,421 

Cartridge implement. Smith & Hansberry 290,127 

Case. See Eyeglass and spectacle case. 

Cash and parcel carrying system, M. Clark 290,175 

Cash car, E. P.Osgood 290,190 

Chain, ornmental, C.H.Ware 289,874 

Check rower, D-W. Jacoby 289.913 

Churn, H. T. Brantley 289,968 

Cigarette machine, O. w. Allison 290,166 

Clocks, circuit breaker for electric, G. B. Webb.. .- 289,944 
Coal tubs, lock for self -dumping, G. L. Stuebner.. 289,940 

Cock, hydrant, J. Snell. . 290,132 

Coffee and tea pot, A. Stewart ... 290,136 

Coffin ornament, J. B. Sargent 280,118 

Coke oven, J. Butler 289,887 

Colter, rotary, F. J. Underwood 290,148 

Compressing pulverized substances, machine for, 

O.E.Weber 289,945 

Cooler. See Candy cooler. Lard cooler. 

Copying press, letter, E. Cope 289,983 

Coxset, M.B. Bray 289,909 
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Cotton, corn, and tobacco fender, Duncan & 

Coyle 290,009 

Cotton ein rib, W. Deering 889,996 

Coupling. See Car coupling. 

Cranberry gatherer, D. Lumbert. 289,846 

Crane, hoisting, J. Le Duke *. 290,074 

Cream gage, A. P. Petrehn 289,855 

Cross, Knights Templar, S. E.Mosher 289,851 

Cultivator, S. French 289,824 

Cultivator, H. Ives 290,059 

Cultivator. C. D. Reed 290.111 

Cultivator, hand, J. H. Thompson 290,142 

Cut-off for conductors, W. F. B. Fisher 289,821 

Cut-off governor for steam engines, C. B. Richards. 290,113 
Cutlery, manufacture of pocket, J. D. Frary.... .. 290,023 

Cutter. See Tobacco cutter. 

Cutter head, H. D. Wilcox 290,158 

Dam for irrigating ditches, W. H. Bigelow ... 289,959 

Decorating ceilings and walls, F. B. Cheesman.... 289,811 

Dental drill hand piece. R. M. Ross (r) 10,423 

Dental plugger, R F. Bshelman 290,014 

Disinfectant, G. B. Rice 289.858 

Ditching machine, J. L. House 289,839 

Door hanger, F. Birmingham 289,901 

Door hanger, C. Brinton 289,885, 289,886 

Door hanger, D. Nickel 290,093 

Draft retarder and flue scraper, combined, I. D. 

Smead 289,865 

Drawing frame stopping mechanism, H. B. Bstes. 289,902 
Drill. See Grain drill. 

Drive wheel, C. Darrow 289,992 

Dummy, sample, M. H. Marcus 290,188 

Dyeing with hydrocarbons, apparatus for, B. Rau. 290,110 
Blastic fabrics, machine for crimping and prepar- 
ing, M. Gardner 290,030 

Blectric lighting systems, recorder and register 

for, R. J. Sheehy 289,862 

Blectric machine, dynamo, J. Olmsted ... 290,098 

Blectric machine governor, dynamo, W. P. Free* 

man 290,025 

Blectric motor, F. Kiihmaier 289,918 

Electrical conductor, W. A . Shaw 290,121 

Blectrical conductor or cable for lighting and 

other systems, W. A. Shaw 290,122 

Electro magnetic brake, L. Daft 289,896 

Elevator bucket, J. A. Holmes 290,053 

Elevator safety appliance, A. Fitzroy 289,905 

Emery and polishing wheels, obtaining rotating 

centers of, J. D. Huntington 290,056 

Engine. See Locomotive engine. Pumping en- 
gine. Rotary engine. 

"Engine lubricator, W. J. Horn 289,055 

Evaporating liquids, N. Pigeon 290,105 

Evaporating pan, W.B.Seward 290,193 

Extension table, G. A. Faas 290,180 

Extractor. See Spike extractor. 

Eyeglass and spectacle case, W. B. White 289,946 

Farm gate, S. Q. Barlow „ 289,800 

Farm gate, J. R. Denny 289,998 

Faucet, G. Shone 299.124 

Feed water heater, II. Fairbanks 290,015 

Feed water heater, J. Park 289.929 

Feed water regulator, A. E. Osborn 290,100 

Fence, wire, C. W. Bethea 289,803 

Fence wire, apparatus for making barbed, W.Wil- 
son. Jr 289,950 

Fender. See Cotton, corn, and tobacco fender. 
Fibrous substances, machinery for decorticating, 

P.DePuydt 289,999 

Filter. J. S. Detrlck 290,000 

Filter, W.H.Harris 290,046 

Filtering apparatus. N. A. B. Chevallot 289,980 

Filtering apparatus, W. M. Fischer 290,019 

Finger ring and other jewelry, L. F. Huleu 289,912 

Firearm lock. J. Randall 289,856 

Fire arm, magazine. A. Burgess . , 289,972 

Fire escape, J. M. Cunningham 290,177 

Fire escape, J. H. Downing 290,007 

Fire escape, J. Griesenauer 289,908 

Fire escape, Lewis & Sanders 290,076 

Fire escape, W. C. Lutz. 290.080 

Fire escape, J. B. Morr*s 289,924 

Fire escape ladder, R. M. Wilson 289,876 

Fire extinguishing apparatus and escape, P. H. 

Spelman 289,869 

Fireproof composition, C. C. Gilman (r) 10,419. 10,420 

Fires in oil tanks, apparatus for extinguishing, G. 

&F.H. Dunham 290,010 

Fishing float and manufacturing the same, V. 

Vidnl, Jr 290,154 

Flour bolt, C. A. Smith 289.935 

Frame. See saw frame. 

Fulling mill, R. Eickemeyer 289,901 

Furnace. See 1 \ ot air furnace. 

Furnace, V. W. Blanchard 290.963 

Furnace, TJ. Cummings... 289,990 

Furnace air heater, V. W. Blanchard 290,172 

Gage. See Cream gage. 

Galley type lock, S. D. Webb (r) 10,424 

Galvanic battery, R. C. Anderson 289,795 

Galvanic battery, Unger & Eisele 290,149 

Gas and electric light fixture, combined, Vance 

AHinds 290.152 

Gas, apparatus for producing, E. J. Jerzmanowski. 289,842 
Gas, producing combustible, B. J. Jerzmanowski.. 289,914 
Gate. See Farm gate. 
Generator. See Steam generator. 

Glove fastener, E. J. Kraetzer 290,067 

Gluing machine, L. D.Norton 290,094 

Gluten from the waste water of starch works, ap- 
paratus for extracting, C. D. Chase 289.979 

Governor, steam engine, Barnhurst & Skinner.... 289,801 

Governor valve, W. B. Badger 289,954 

Grain binder knotting hook, G. G. Hunt 290,184 

Grain drill, M. F. Connett 289,893 

Grain separator, shoe, A. H. Johnson 289,915 

Guard. See Razor guard. 

Gun lock safety attachment, D. B. Wesson 289,875 

Hair tonic, A. Miles 289,922 

Hair waves, making, J. M. Baxter 289,957 

Hanger. See Door hanger. 

Harness, P. J. Grandy 290.038 

Harrow, J. Schindler 289,860 

Harvester, corn, J. Fry 290.027 

Hasp hook, G. H. Sargent 290,119 

Hasp lock, E. R. Michaelis 289.849 

Hat stiffening machine, Hill & Doody 289.911 

Hatchway self-closing, C. C. Hartung 290,048 

Head protector, H. T. Farmer 290.017 

Heater. See Feed water heater. Water heater. 

Heel nailing machine, F. F. Raymond. 2d 289, 857, 290,109 

Hinge for toilet glasses and mirrors, C. S. Flem- 

, ing 290,021 

Hinge, gate. A. S. Thomas 289,870 

Holder. See Bag holder. Horse tall holder. Lead 

and crayon holder. 
Honey comb packing bottle or jar, S. M. Smith . . . 290,131 
Hoofs of animals, apparatus for trimming, J. C. 

Mulllns 290,089 

Hook. See Hasp hook. 

Hoop bending machine, G. E. Smith 289,936 

Horse boot, J. O'Brien 290,096 



Horse detacher, A. P. Larsson... 290,072 

Horse tail holder, J.C. Vail 289,873 

Horseshoe, J. Nester 290,091 

Hose or tubing, B. L. Perry 289,854 

Hose reel, A. Billings 289,960 

Hospital crane, A. B. Morrison 290,088 

Hot air furnace, C. B. Boynton 289,967 

Hydrant, J. P. Farley 289,903 

Hydraulic motor, P. T. Griffith 290,089 

Ice creeper, L. Young 290,165 

Illuminating fluids, time mechanism for lighting 

and extinguishing, G. P, Ganster 289,826 

Insect catching device, L. P. De Luze 289,997 

Insulating compound for electric conductors, J. 

B.Hyde 290,057 

Insulating compound for electric conductors and 

compounding the same, J. B. Hyde 280,053 

Joint. See Carriage top joint. 

Journals cool, device for keeping, T. S. Wilkin... . 290,159 

Kiln. See Brick and tile kiln. 

Label, bottle, W. B.Dean 289,818 

Ladder for gathering fruit, portable, L. H. Titus. 289,942 

Lamp chimney, glass, W. Pountney 289,932 

Lamp, electric, Unger & Eisele 290,150 

Lamp, electric arc, W. P. Freeman 289,823 

Lamp, fountain, W, Dette 290,001 

Lamp, self-extinguishing, W. H. Kimball 289,843 

Lamp supporting device. A. French 290,026 

Lamps, manufacture of incandescing, W. Holzer. 289,837. 
Lamps, manufacture of incandescing electric, W. 

Holzer ...289,838 

Lard cooler, O. G. Burnham 289.809 

Lasting tool, L. Schrepel 289,861 

Latch, gate, T. Crane 290,176 

Lathe, slide knife, J. Chase 289,978 

Lead or crayon hoi der, M. Dittenhoef er 290,178 

Lead or crayon holder, B. G. Piatt 290,191 

Leather disks, roll made from, Grunder & Moyer. 289,910 
Leather preserving composition, Barber & Raker. 289,880 
Lock. See Fire arm lock. Galley type lock. Hasp 

lock. Seal lock. 

Lock and latch, H. H. Freeman 290,024 

Locomotive engine, electric, L. Daft 289,895 

Locomotives, device for increasing the traction 

of, J. Elder 290,012 

Loom for making French harness, A. Urbahn 289.872 

Loom for weaving carpets, W. II. Bairstow.... ... 289,955 

Loom, ribbon, R. Kohlhaas , 289,916 

Loom warp stop motion, Tillon & Clapp 289,871 

Looms, anchor shuttle box motion f or,C. Stroebel. 290,138 
Lubricator. See Engine lubricator. 

Lubricator, M. S. Cabell 289,888 

Lumber jointing device, C. A. Williams 289,948 

Measure, W. A. Carpenter 289,974 

Mechanical movement, Beck & Creter 289,881 

Melons, packing and transporting, W. Davis 289,993 

Metals, ornamenting. H. Bauer 289,956 

Mill. See Fulling mill. 

Mop and wringer, combined, W. Malick 290,187 

Motor. See Electric motor. Hydraulic motor. 

Motor, CDe Mezerville 289,899 

Musical instrument pedal, H. Haas 290,043 

Nut lock, J. A. Fulwiler 290,028 

Oil from seeds, etc., apparatus for use in the ex- 
traction of, A. P. Massey 290,083 

Oils, etc., process of and apparatus for chilling 

paraffine. T. D. Fairfield 290,016 

Ordnance by electricity, mechanism for firing, A. 

Bouilly. 



Ore concentrator, Doyle & Burr .... 290,008 

Ore separating machines, magnetic apron cylin- 
der for, E. B. Hastings... ". ... 290,182 

Ornaments, letters, figures, or characters upon a 
foundation material, manufacture of, F. Kos- 

ku) 289,917 

Pad. See Stair pad. Tobacco moistening pad. 
Truss pad. 

Paint, Sorg & Phillips 289,868 

Pan. See Evaporating pan. 

Pants, attachment for, I. R. Curtis... 289,894 

Paper and paper bags, stand for holding wrapping, 

J.M.Fulton 289,825 

Paper box, D. J. Ferry 29Q^)18 

Paper cutting machine, E. P. Donnell 290.004 

Paper cutting mechanism, G. Miles 289,928 

Paper wheel, F. M. Mahan 290,081 

Pendulum, C. S. Lewis 290,186 

Pendulum, compensation, A. T. Williams (r) 10.425 

Perforating machine, A. Partridge 290, 1 02 

Photographic developing pan or tray, W. I. Adams. 289,95] 

Piano pedal stool, W. Winter 290,163 

Piano sounding board, R. A . Murray 290,090 

Pipe coupling, reducing, T. P. Hardy 290,045 

Plaiting device, E.L.Smith 290,129 

Planter, check row, J. F. Craig 289,987 

Planter check rower, corn, Flott & Overacker. ... 289.906 

Planter, corn, W. P. Lanham 289,070 

Planter, corn, B. Nunamacker 289,927 

Plants, apparatus for sulphuring, J. B. Trazy. . . . 290,145 

Plastering surfaces, metallic, J. Stanley 290,133 

Plow, J. L. Gilbert 290,032 

Plow, F. C. Merrill 289.848 

Plow point, A. Ball 289,797 

Plow, sulky, A. Ball 289,798 

Plowsulky. E.Powell 290.107 

Plows,corn plantingattachmentf or,P. Dougherty. 290,006 

Fole.flag.R. Center 289.976 

Polishing tool, T. R. Almond 289,879 

Pot. See Coffee and tea pot. 
Precious and imitation precious stones, prepar- 
ing, S.Grossiord 290,040 

Printing machine, oscillating cylinder, A. Camp- 
bell 289,810 

Projectile, line carrying, Griffin & Dixon 289.909 

Propeller for ships, etc., J. David 289 994 

Propeller, vibrating, R . Smith. 289,867 

Pruning shears, A. De Caunes 289.995 

Pump, doubl e acting, J. Singler 290,125 

Pumping engine, geared, H. F. Gaskill. 289,828 

Punching and countersinking machine.combined. 

W. E. Highfleld ,. 289,835 

Quilting machine, A. Brenzinger 289,884 

Rack and truck, O. Wilson 290,160 

Radiator, steam, G. B. Boomer. ... 289,965 

Railway chair, A. E. Mersiowsky , 290,189 

Railway conductor, electric, L. Daft 289,897 

Railway mine. J. G. Thompson 290.143 

Railway signal apparatus. O. Gassett. 289,827 

Railway signal, automatic, T. Arndt 289.953 

Railway tie, Bronson & Armstrong 289,806 

Range and stove, L. L. Culver .. 289,988 

Range water back and boiler fitting, J. McGinley. 289,847 

Ratchet wrench, G. Gontier 290,036 

Razor guard, J. P. Tryner 290,146 

Reel. See Hose reel. 

Refining and oxidizing apparatus, portable, C. 

Leveque 290,075 

Refrigerating car, W. A. Chase 289,977 

Refrigerator, J. B. Hartman 289,833 

Register and ventilator, combined, W. H. Max- 
field ..290,084 

Regulator. See Feed water regulator. 



Roasting and smelting furnace, B. O. Russell 290,115 

Rolling wire rods and apparatus therefor, T. H. 

Dodge 290,002 

Rotary engine, J. P. Fletcher 289,822 

Rotary engine, A. H. Gleason 290,035 

Safe, burglar proof, W. H. Hollar 290,052 

Sanding box, automatic, W. Corkill 289,984 

Sash, window, T. Lanston , 290,071 

Saw, buck, W. H. Grubb 290,042 

Saw frame for circular saw mills, T. L. Carley.... 290,174 

Saw mill dog, G. M. Pelton 289,853 

Saw mill feed mechanism, G. F. Lidy 290,078 

Saw mill set works, E. W. Strange. 290.187 

Saws, adjusting edger, S. Erb 289,819 

Saws, machine for sharpening gin, A. P. Gath- 

right 290,031 

Sawing machine, S.Hirscby 290,051 

Scale, beer, P. Vaughan.... 290,153 

Scraper or excavator, wheeled, W. E Jacobs. ... 289,841 
Screen. See Window screen. 

Seal lock, J. W. Burd, Jr 289,973 

Sectional safety boiler, E. J. Moore 289,850 

Sewing machine, J. F. Winchell 290,162 

Sewing machine needle attachment, J. F. Win- 
chell £90,161 

Sewing machine tucking attachment, W. F. Kien- 

toff. 290,065 

Sewing machines, etc., motor for, A. L. Bevans... 289,958 

Shade fastening spring, W. Nack 

Shears. See Pruning shears. 

Sheet metal can, A. Stewart....... 290,135 

Shingle sawing machine, H. Wright 290,164 

Shirt, Lang & Ott 289,069 

Shirt band shaper, C. H. Kenyon 290,062 

Shoe, J. C. Daggett \ 289,812 

Shoe stand. M. K. Barnes 289,799 

Sifter eoal and ash, Ferguson & Baker 289,820 

Slag for pacing, etc., molding and treating, J. 

stickle ,.. 289,939 

fci' id attachment, logging, J. Donalds 289,815 

Sled, bob, W. F. Richmond 290,112 

Smoke blower and burner combined, J. Shepard. 289,863 
Soap and extractive matter from cotton seed oil 

etc. , manufacture of, J. Longmore. . 290,079 

Spike extractor, J. Ebbert 290,011 

Spindle bolster, Buttrick & Flanders 289,971 

Spring. See Bed spring. Shade fastening spring. 
Vehicle spring. 

Stair pad, H. W. Mather 289,920 

Stamp, hand, C. A. Klinkner 289,844 

Stand. See Show stand. Switch stand. 

Steam boiler, G. H. Asire 289,796 

Steam boiler, V. W. Blanchard 289,962 

Steam boiler superheater, V. W. Blanchard 289,964 

Steam boilers, etc., electric alarm for, Page & Car- 
ley 290,101 

Steam engine, Barton & Davis 290,167 

Steam generator, J. E. Culver 289,989 

Steam generator, H. W. Ellicott ; 289,818 

Stench trap, C. Halstead 289,831 

Stop motion or safety brake for machinery, D. T. 

Winter 289,949 

Stopper. See Bottle stopper. 

Stove, heating, P. D. Beckwith 289,802 

Stove, heating, S. Ingling 289,840 

Stove pipe thimble, H. E. Wieber.. 290,157 

Straw stacker, L. W. Hasselman 290,050 

Straw stackers,clamp for securing turn tables for, 

I^Wl-Hasselman . . .^ ^ „ ,.....^ ^290,049 

Suspender end. J. Katzenberg 777r7777r77"S90S6r 

Switch stand, safety, G. W. Horne 290,194 

Table leg, Smith & Raynor 290,128 

Tablet, writing paper, L. G. Reynolds 289,323 

Telegraph and telephone cable, J. C. Chambers... 289,891 
Telegraph and telphone conductor, J. C. Cham- 
bers 289,890 

Telephone signaling apparatus, F. B. Herzog 289,834 

Tie. See Railway tie. 

Timepiece hand, P. G. Russell 290,116 

Tobacco cutter, T. F. Casad 289,975 

Tobacco cutting machine, J. Smead 289,864 

Tobacco moistening pad, C. N. Swift 290,140 

Tobacco moistening tray, C. N. Swift 290,141 

Tool, convertible, H. Port 290,106 

Tower, B. F. Orton 290,099 

Toy, E. R.Ives. 290,185 

Trap. See Animal trap. Stench trap. 

Tricycle, H. Sachs 290.H7 

Truck, RW. Fisk 290,020 

Truss pad, S. R. Nye 290,095 

Valve and spigot wrench for barrels, G. F. Hild- 

enbrand 290,183 

Valve, steam actuated, H. Kessler 290,063 

Valve, stop, F. H. Hambleton , 290.044 

Vegetable grincTer and slicer, E. Schmitz 290,120 

Vehicle, C. M. Blydenburgh 289,888 

Vehicle running gear, Phelps & Hanson ... 290,104 

Vehicle shifting rail, N. Lennon 289,845 

Vehicle spring, P. G. Clancy 289,981 

Vehicle top, bow, S. H. Raymond (r) 10,422 

Vehicle, two wheeled, W. Shimp 290,123 

Velocipede, O. T. Gleason 289,907 

Ventilator, D. Groesbeck 290,041 

Wagon running gear, R. C. Blackwell 290,170 290,171 

Washstand commode attachment, C. B. Basf ord. 290,168 

Washing machine, D. S.Hart 290,047 

Washing machine, A. E. Kiel 290,064 

Washing machine, S. Steelman 290,134 

Water heater and feeder, J. Park 289,980 

Water pipes from rust, protecting iron, F. Eaton .-889^960 
Water works, storage basin for, H. W. Wilson.... 239,877 

Weigher and measure, grain, J. E. Kimble 290,066 

Wheel. See Drive wheel. Paper wheel. 

Wheel motor, helical flanged. L. Patterson 289,931 

Wheelbarrow. W. A. Whitney 290,156 

whip socket locking device, A. H. Lau 290,073 

Window screen, W. E. Brock 290,173 

Wire drawing machine, W. T. Brennan 289,805 

Work bench, C. A. Williams 289,947 

Wrench. See Ratchet wrench. 




DESIGNS. 

Breastpin, J. T. Quayle 14,480 

Carpet, E. A. Costain 14,467 

Carpet, O. Heinigke. 14,469 

Carpet, W.L.Jacobs 14,470to 14,473 

Carpet, J. S. Meyer 14.474 

Carpet, H. A. Parker 14,479 

Coat, lady's long, C. O'Hara 14,477 

Coffin, W. J. Noble 14.475 

Corset, J. Bowers 14,466 

Costume, girl's, C. O'Hara 14,478 

Costume, miss's, J. Q. Reed 14,481 

Cuspidor, G. Vogt 14,483 

Finger ring setting, D. Goldsmith 14,468 

Jewelry, letter in, C. F. Wood 14,485 

Organ case, A. Wagner 14.484 

Skirt, lady's, C. O'Hara,.. 14.476 

Wrapper, lady's watteau, M Turner 14(482 



TRADE MARKS. 

Boots, shoes, and slippers,women's and children's, 

Pingree & Smith 10,773 

Crackers, butter, Zeli er & Co 10,776 

Cutlery and edge tools, Fones Brothers 10,771 

Medicated toilet compound , A. Simonson 10,774 

Picks and other adz eye tools, Washoe Manufac- 
turing Company 10,775 

Pins, rings, chains, bracelets, brooches, drops, 

etc., K. S. Draper 10,770 

Stove polish, waterproof, B. F. Meyers, etal 10,772 

Whisky, H. Snyder, Jr 10,777 

A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to JNlunn & Co., 261 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address Munn & Co., 261 Broadway, New York. Other 
foreign patents may also be obtained. 
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Inside Page, each insertion - - - 7;1 cents a line* 
Back Page, each insertion ... $1.00 a line. 

(About eight words to a line.) 
Engraving 8 may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 
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THE NEW 

SOMBART 

PATENT _ _ „ 

Best motor for small powers— % to 1 actual horse power. 
Send for prices. Sombabt Gas Engine Co., Hartford, 
Conn. New York Office, 216 Centre Street. 



Gas Engine 



-*-!FIRE —AND— VERMINl-4- 

PROOF 

. Sample and Circular Free by mail. 
U.S. MINERAL WOOL CO,, 22 Courtlandt St., li Y. 



= Pulverizes everything— hard, soft, gummy, etc. 

« The best Clay Grinder and the best Cotton Seed 

> Huller in the world. 

^ Portable Steam Engines, Stationary Engines, 

^ Horizontal and Upright Boilers, all sizes, on 

© hand for immediate delivery. 

£ 10 Barclay St., N. Y. City. 




Woodworking Machinery. 



For Planing Mills, Furniture 
and Chair Factories, Car and 
Agricultural Works, Carriage 
and Buggy Shops, and General 
Woodworkers. Manuf act'd by 
Cordesinan «fc Egan Co., 

Cincinnati, O.. IT. S. A. 
Full assortment of Per in Saw Blades. 




THE AILANTO, OR TREE OF HEAVEN. 

—Its advantages as a useful and ornamental shade tree. 
Its native country. Varieties. Statistics of size attained 
by the tree in various localities. With two figures. Con- 
tained in Scientific American Supplement, No. 
402. Price 10 cents. To be had at this office and from 
all newsdealers. 
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CHICAGO, ILL. 

Receive Deposit Accounts. 

Issue Circular Letters of Credit available in all 
parts of the world. 
Foreign Exchange bought and sold. 
INVESTMENTS. 

We have constantly on hand a 
line of choice State, County, City, 
and School Bonds, which we can 
sell at attractive rates. 

Full information furnished on ap- 
plication. 

We also deal in land warrants and 
land scrip. 




AND STORAGE WAREHOUSE, 



32 TO 38 EAST 4 2d St. 

(OPPOSITE GRAND CENTRAL DEPOT). 

BUILDING FIREPROOF THROUGHOUT. 

Burglarproof Boxes and Safes Kentecl 
at from $10 to $300 per year. 

The Best of Facilities fob General Storage. 
TRUNK STORAGE A SPECIALTY. 
BUILDING APPROVED BY FIRE COMMISSION- 
ERS AND INSPECTOR OF BUILDINGS. 

THOS. L. JAMES, President. 
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ILLUSTKATIONS. 



Adders, ringed, hatching 295 

Adding machine, Neary 's 102 

Air condenser, hand 260 

Air compressor, Shaw's 387 

Apteryx, or kiwi 103 

Aquarium, birds in 119 

Artesian wells, Australia 279 

Auger, hollow, Rodman's 322 

B 



Baby jumper, Raymond's. . 
Balloon, electric, new. . 



Bar and pipe cutter 57 

Basket, folding, Daul's 264 

Battery, fan, Edco 291 

Beavers at work 7 

Belt holder, Santley's 876 

Bicycle, Girard's 73 

Billiard cushion. May 's 179 

Blinder, bridle, Xaltenbacher's. . 78 

Blower, fireplace, Edmund's 57 

Boat, dumpi ng, Barney ..... 271 

Boat, ferry , Australian. 278 

Boat, folding, Douglas' 306 

Boat, life, Hamilton's 211 

Boat motor, electric 291 

Boat, Russian, novel 294 

Boats, Javanese 247 

Boiler explosion, Minneapolis.... 8 

Boiler furnace. Fox's 854 

Boiler Inspection Co., Hartford.. 95 

Boiler, tubular, Herrier's 5 

Bolt, door, Clark's 8 

Bone black furnace 887 

Bone mill, Hercules 886 

Boring machine, Cox's 130 

Box fastener, Morrison's 338 

Brake, freight car, automatic... 243 

Bread apparatus 311 

Bridge, bascule, Thames 31 

Bridge, cantilever, Niagara. 335 

Bridge, lifting, railway 239 

Bridge, Marent Gulch 399 

Bridge, Monongahela River 175 

Bridge, Bond out 1 

Buoy, fog alarm, C ator's 18 

Burglar alarm, Moore's 57 

Butter box, Sweatt's 290 



Calipers and dividers, Mitchell's. 

Calipers, Nimmo's 

Candlestick, miner's, new 

Candlestick, Tuckfleld's 

Can opener, Hartman's 

Can opener, McWIlliams' 

Can opener, Leavitt's 

Car axle, Meehan's 

Car inspection, Sheffield 

Car coupler, Ambrose' s 

Car coupling, Kni ght's 

Car coupling. Taylor's 

Car-truck, Kesley 

Car of electric balloon 

Cars, cable, Brooklyn Bridge. . . . 

Cars, railway, Parkinson's 

Carpet fastener, Allen's 

Chrysanthemum Corymbosum... 

Churn, Hays' 

Cigarette machine, new 

Circuit closer, Spurgeon's 

Clamp device, Worline' s 

Clamp, floor-plank, new 

Claw bar, Weaver's 

Clevis, Rouse's 

Cloth drying and tenter, mach. . . 
Coal bunkers, New Tacoma. ...... 

Coasting without snow 

Coat and hat rack, Cole's 

Cock, compression, Barr's 

Cotton gins, feeder for 

Cotton planter, Seay's . 

Counterbalance. Elwell's 

Cruise rs.TJ. S. new 883, 

Crutch , Tayl or's 

Cultivator, Flowers' 

Cultivator, Platten's 



Deers' antlers, metamorphosis. . . 
Demoiselle and peacock crane. . 

Dental motor, electric 

Diamond mines, South African.. 

Disk fan, Wing's 

Dock, dry, depositing 

Door check, McCurdy's 

Door securer, Learning's 

Dredge for shell flsh 

Drill, dental, hand piece. . . 



Funnel, Giflord's 

Furnace, bagasse, Hill's 136 

Furnace for bone black 387 

Furnace, ore roasting, Neven's.. 121 
Furniture, Sheraton 369 

G 

Galvanometers, Obach 223 

Gas engine for pumping, etc .... 148 

Gas leakages, detection 82 

Gas, illuminating, apparatus.. . . 54 

Gate, railroad. McLeod's 22 

Gate, sheep, Scott's 274 

Gates, McMillen's 73 

Guage, caliper, Sauter's... 248 

Gear cutting attach, for lathes. . 51 

Gold separator, new 376 

Gon g, railway, Si emens' 858 

Grape sugar apparatus 47 

Grate, Burnham's 178 

Grease trap, Wil cox 57 

Gun boat, Spanish, new 195 

H 

Hame fastener, Jones' 328 

Hame tug, Lelie's 328 

Hammer handle, spring 41 

Hand-cart, Thompson's 179 

Handrail for stairways 355 

Harrow, Myers' 371 

Harrow teeth, socket for 386 

Head-net for horses, Lee's 217 

Head-rest, Popplewell's 57 

Heron, giant 375 

Hoop-driving machine Ill 

Hot-bed frame, Tracht's.. 136 

I 

Iguanodons, Bernissart 391 

Indicator, station 73 

Indicator, station, Phillip's 242 

Insole, wire-guage, Jenkins' .... 185 
Iron, laundry, Pedder's 102 

J 



Jack, wagon, Burke's 
K 



Knives, pocket, Du Bois' 38 

Krakatoa, island of 279 



Lamp chimney cleaner 201 

Lamp, miner's, Lee's 242 

Lancelet flsh , 215 

Landside for plows, Wherry's... 168 

Lantern, Fanning's 121 

Lathe, brake, Asquith's 15 

Level, spirit,Lemon's 57 

Le veling-rod, surveyor's 210 

Life-boat, Hamilton's 211 

Lighthouse at Tamplco 114 

Lightning prints on human body. 119 

Lock, combination, Allen's 118 

Locomotive head lights, elect.... 342 
Lubricator, force -feed, Wheeler's 163 
Luminous attach, for harness, ... 147 

M 

Machine for covering conductors 66 



344 Magnetic station, St. Maur 

199 Mail bag catcher, Kellogg's 258 

290 Marmosets, young 343 

Mole, star-nosed 225 



Drill, rock, hand-power 

Dust and cinde r deflector 

Dust-pan, Valentine's 

Dynamo-eleo. mach., Delafield's. 

E 

Ear-trumpet and cane handle.... 

Earthquake, curious result 

Edco fan battery 

Egg tester, Lander's 

Eggs, engraved 

Electric boiler alarm 

Electric cable machine 

Electric fan 

Electric light machine, Edison. . . 

Electric light tower 

Electric light works, Brush ... 

Electric macbine, Gerard's ... 

Electric motor. Dal NegrO's 

Electro -dynamic motors 

^Electro-magnetophone 

Elevator, grain, Bardeen's 

Elevator safety stop 

Emery wheel, Landers' 

Ephemera, or day flies 

Equatorial, Paris Observatory. . . 

Evaporator for registers 

Excavator and dredger, Smith's. 

Exhauster, Wing's 

Expansions, app. to measure 

Eye-guard, trace 



226 



216 



Fan motor, the ... . 

Felloe and spoke tightener. .. 

Fence, Read's. 

Fence, Bigg's 

Fern bracket 

Filter, James' 

Filter, textile, improved 

Fire alarm,electrlc. Finch's... 

Fire arms, Buzzini's 

Fire escape, Bloedon's 

Fire escape, Cassidy's 

Fire escape, Christie's 

Fire escape, Church's 

Fire escape. Collins' 

Fire escape, Morford's 

Fire escape, Watts'. 



, 291 

. 312 

274 

296 

. 20 

, 198 

. 178 

. 290 

. 227 

258 



Fire e xting. app. , M olen do's . 
Fishe ries exhibition , sketch es. . . . 

Fodder, corn stalk apparatus 

Fog signal apparatus , 

Foot power, Davis' 

Fruit drier, Hale's. 

Fruit evaporator. Reed's., 
Frying-pan, Warden's 



. 198 
. 136 
19 
. 371 
. 258 

214 
. 201 
. 406 

892 
. 73 
. 84 

163 



N 

Needle, chair-seating, Long's.. 

Needle flsh and sea horse 

Nozzle, fire-hose, Oyston's 

Nut-lock, Cocker ' s 

Nut-lock, Ford's 



407 
98 



Oil extractor, Payzant's 

Oil tan ks, protection of 

Oven, steam, for cloth plates 



. 806 

, 163 

50 



Paper trimming machine 

Paper weight, etc., King's 

Parallels for balancing pulleys.. 
Planes, irreg., app. to arrange... 

Platform gear for wagons 

Plow, Coleman's 

Plow-guage, Hoi t's 

PI o w join ter, Woo dward's 

Plow, rotary, Betancourt's 

Pheasant, Argus 

Picture exhibitor, new 

Pigeon, crowned 

Pile driver, hydraulic 

Pipe and hose coupling, new 

Pipe grapple, Green's 

Plow, West's 

Pole for vehicles, Marrett's. . . . 

Porcupine, Canadian x . . . . 

Press, hop, improved 

Printing by gas engine 

Pump, barrel, Guignon's 

Pump, force, Calver's 

Pump, gas engine, new 

Pumps, steam, Blake's 

Pyrethrum Corymbosum 



370 

360 
. 67 
, 185 

166 
, 194 
.274 
. 136 

146 
, 55 
, 57 

231 
, 294 



. 343 
. 4 
143 
. 338 
. 354 
, 26:3 
. 159 



Quilting frame, Davis'.. 
R 



210 



Radiator,McAvity's. , 



and rail joint, Locke's 

Rail mill engine 

Rail mill engines , 

Railroad, N. Y., W. S. & B. term. 

Railroad signal, McLeod's , 

Railway term., N. Y. W. S. & B... 

Rock cuts, deep. New York 

Rocker-seat worker, Cross's 

Rotary from reciprocating mov. . 



Safety-stop, elevator 

Safety-valve, Gregory's 

Sad-iron holder, O'NeiPs 

Sandguard, railway ,Stapleton's. . 

Sash balance. Arnold's 

Sash fastener, Ensnungen's 

Saw, circ ular, for hot iron 

Saw frame, Schooley's 

Sawmill, band, new 

Scarabseus, E gyptian 

Scaffolding, mafsi ve 

Sewing mach. driven by gas 

Shark, East African 

Shark, hammer-heade d 

Shears, slotting. Crane's 

Shears and punch, combined 

Shell extractor, Pratt's 

Ship of war Atlanta 

Ship, turret, Conqueror 

Shuttle, sewing machine 

Siemens, Sir C. W 

Silkworms and moth 

Silo, Colcord's 

Sleds for summer use 

Sleigh, Mette's 

Sleigh, velocipede, Bray's 

Sleigh, Watson's 

Socket for harrow teeth, new... . 



Spark arrester, Printup's 370 

Steam engine, Hamilton-Corliss. 15 

Steam engine, Taylor's 184 

Steam trap, champion 282 

Steam trap, Trane's 306 

Steamers, fast , plan of 889 

Stirrup for saddles 186 

Stock rest, Mc Vane's 312 

Stove pipe coupling. 88 

Sun-dial, Larsen's 73 

Swage, saw-tooth, Gaus' 57 

Sword swallowers and apparatus 162 

T 

Table, folding, Abbot's 307 

Tag and envelope, Dunham's. ... 82 

Teakettle, Schoening's 99 

Telephone receiver, Barnard's... 



Telephone system , .f aria. 
Telephone, Miller's., 



79 

402 

Telescope at Trocadero observ. . . 68 

Theaters, pivoted, Curio 's 246 

Tool, combination' Torrey's 281 

Trace-buckle, Harbison's. 82& 

Transportation, Herrington syst »4 

Trap, expansion. Curtis' J it 

Tread-power, Carpenter's 1 !. 73 

Tree planter, Gairaud's 146 

Trees, f iame to protect &u 

Tricycle, Asbury's 264 

Truck, beehive, Thompson's 179 

Trunk and wardrobe, combined. 130 

Tug-boat, wire rope 131 

Tunnel boring machine 86 

Turbine wheel, aerial 38 

Turbot, goldbutt, and sole 71 

• 
U 

Umbrella support, Forster's 166 

Underground syst., West. Union 194 



Valve, safety, Gregory's 195 

Valve, slide, De Lancey's 275 

Valve, slide, Doty's 275 

Valve, slide, Taylor's 166 

Vaporizer, Dr. Hubbard's. 4 

Vegetable subs., dislntergrating. 106 

Velocipede , Denton's 8 

Velocipede sleigh, Bray's 130 

Vise, Anderson's 322 

W 

Wagon jack, Burke's 387 

Wagon-tongue support, new 227 

Waltzer to cover conductors .... 66 

Watch movement box 73 

Water still, Herrick's 146 

Weather strip, McCurdy's 121 

Well- bucket, Brunny's 201 

Wells dlf. supply, re-enforcem't. 292 

Whale, bottle-nosed 279 

Wheel, spring, traction engine.. 116 

Whip and rein-holder, new 248 

Window sash fastener. 405 

Wrench, pipe, Taylor's \ 296 
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MISCELLANY. 



Figures preceded by a star (*) refer 
to illustrated articles. 



Accidents, prevention of 114 

Accumulator, electric, new form 273 

Adamascobite 97 

Adders, ringed, hatching *295 

Adding machine, Neary's *102 

Adulteration, drug 804 

Air compressor, Shaw's *387 

Air condenser, hand *260 

Air of houses 85 

Alcohol and coffee, Brazil 839 

Alcohol, effect on digestion 80 

Alcohol in oils, detection 34 

Alcohols, new 826 

Alizarine blue 313 

Alligators, utilizing 249 

Alloys 53 

Alloy, phosphorus-mang.- tin 329 

Alphabet, history of 360 

Aluminum 290 

Aluminum, boride.... 295 

Aluminum, plating metals with.. 856 

Amalgams, composition 242 

Amber, coloring 277 

Amber for dressing silks 198 

Amber, imitation 210 

Ambulance sta., B'klyn Bridge.. . 22 
American example in Australia.. 34 
American Assoc. Adv. Science, 

37, 129 144 

American Institute Fair 224, 321 

Ammunition, old 374 

Andes, new pass through 136 

Aniline dye adult, with sugar... 385 

Animals, pulse of 294 

Anthracene, sensitive to light... 227 

Anti-cholera rales 150 

Anti-vaccinators, folly of 360 

Ants, habits of 114 

Ants, red, to get rid of 85 

Apple-leaf insect 149 

Apple trees, largest of 307 

Apprentices not wanted 809 

Apteryx, or kiwi *103 

Arago^s little joke 34 

Argol, use in dyeing 336 

Argols , 369 

Arkansas, headwaters of 18 

Army, health of 341 

Artesian well, a deep 232 

Artesian well, double. . . 192 

Artesian wells, Australia *279 

Artesian wells in Algeria 89 

Asbestos enamel 371 

Aspects of planets for Sept 182 

Asphalt as fuel 82 

Atmosphere, organisms in 280 

Atmosphere, thin, effects of 53 

Atoms, dimensions of. 278 

Attitude, vertical, mechanism.... 825 
Atwater. Prof., incident relating 288 

Auger, hollow, Rodman's *322 

Aurania's broken engine 17 

Autumn glories 281 

B 

Baby jumper , Raymond 's *8 

Bact eria, final effects 308 

Ball pitching, science of 153 

Balloon crosses the Channel 68 

Balloon, electric *326 

Balloon experiments 258 

Balloon for service under sea. ... 56 

Balloons, motors for 216 

Balloon, submarine 178 

Balloon, topographical uses 113 

Bar and pipe cutter. Lane's *57 

Barley, American analy ses 24 

Barometer 132 

Bartholrtl the French sculptor .... 23 

Basket, folding, Daul's *264 

Baths, Roman, at Bath 324 

Bathers, seasonable advice to. . . . 114 

Bathing and cramps 66 

Battery, gas, storage 33 

Battery, secondary, Brush 80 

Batteries, storage, electrical 255 

Bearings and friction. 304 

Beaver colony, a *7 

Bed, bath, useful 194 



Beef, barbs in 143 

Beef tea, science of 260 

Beef, live and dressed, cost 69 

Beer, wine, and liquor 56 

Bee stings, suluho carb. soda for. 328 

Bell, railway, Siemens' *358 

Belt holder, Santley's *376 

Bicycle, Girard's *73 

Billiard cushion, May's *179 

Birch, oil of 120 

Bird, the gardener 253 

Bisulphide engine, new 

Bits, manufacture of 

Bitumen of Judea mi 

Bleaching, oxalic acid in ... 806 

Bli nderTBrldle. Kalte nbacher 's . . *73 

Blinkers. 52 

Blood at $31.25 per ounce 41 

Blood, human, identification 328 

Blood, transfusion of 192 

Bluff removed by hydraul. power 103 

Boat, dumping, Barney *271 

Boat, electrical, another 210 

Boat, ferry, Australian *278 

Boat, folding, Douglas' *306 

Boat, life, Hamilton's *211 

j.Boat, Russian, novel *294 

I Boats, Javanese, Colon. Exhib. . .*247 

i Boats, new forms for 97 

Holler explosion at Topeka 213 

Boiler explosion, Minneapolis... *8 

Boiler furnace, Fox's *354 

Boiler Inspection Co., Hartford. *100 

Boiler inspection, sham 177 

Boiler making, conscience in. . . . . 338 

Boiler plugs, safety, fusible 256 

Boiler, steamboat, bursting 146 

Boiler, steam, inspection 240 

Boiler testing, methods 224 

Boiler, tubular, Herrier's *5 

Boilers, seaweedfor 52 

Boilers, source of damage to 80 

Boilers, steam, destruction...... 4 

Boilers, steam, illumination: 376 

Boilers, testing. 844 

Bolt , door, Clark's *8 

Bon e black, furnace for *887 

Bone black superphosphate 278 

Bone mill, Hercules * 886 

Borax to extract colors 249 

Boring machine, Cox's *130 

Bowlder, fall of the 24 

Box fastener, Morrison's. *338 

Brake, freight car, automatic. . . . *243 

Brake, Westinghouse 329 

Brake, Westinghouse, progress.. 81 

Brandy Bread Co 389 

Brass and its uses 68 

Brave life gone out 64 

Bread, fermentation 184 

Bread making at home * *311 

Bread, raising 240 

Brewing, microscope in 214 

Brick walls, discoloration ... 6, 37, 149 

Bricks from tunnel borings 73 

Bridge, bascule, Thames *36 

Bridge, Brooklyn, cable Vss 

Bridge, Brooklyn, cable cars *230 

Bridge cables, repairing 320 

Bridge, cantilever, Niagara *335 

Bridge, lifting, railway *244 

Bridge, Marent Gul ch. .*. . . ,*899 

Bridge, Monongahela River *180 

Bridge, Niagara River 19 

Bridge over the Mississippi 352 

Bridge, Rondout *2 

Bridge, the great, as a spectacle.. 176 

Bridge s, examination of 48 

Bridges, vibration of 182, 261 

Bronze and speculum metal 233 

Bronze, steam, new 36i 

Bronzes, Japanese 877 

Brooks as sewers 356 

Brutes, medicaments of 83 

Building material, old 64 

Building material, organisms in.. 307 

Buildings, public, ventilation 72 

Bull, rights of in England. 105 

Buoy, fog alarm, Ca tor's *18 

Burial, new mode of 48 

Burglar alarm, M oore's *57 

Burs, dental, t o sharpen 878 

Butter box, Sweatt's.. *290 

Butylene, preparation of 273 

C 

Cabbage, the art that produces. . 71 
Cabbage worm, bacterial disease. 337 

Cable, fire escape, new *19 

Cable roads, Chicago 5 

Cables, underground 372 

Calico, printed 877 

Caliper guage, Santer's *248 

Calipers and dividers, new *281 

Calipers, Nimmo's *41 

Can opener, Hartman's . . *25 

Can opener, Mc William's *73 

Can opener, simple *50 

Canal, irrigating, Calif 361 

Canal, Suez 313 

Canal, St. Petersburg. 858 

Canals at Halifax and Minneap's 360 

Candlestick, miner's, new *402 

Candlestick, Tuckfleld's *179 

Canes, how made 876 

Canon, foreign help on 321 

Canon, man, etc., as motors 312 

Canine intelligence 67 

Canoe , English, ancient 351 

Caoutchouc 296 

Carbolic acid 356 

Carbon blsulph., cause insanity... 274 
Carbon bisulph., new explosive.. 127 

"arbon, what is it 18 

Carbons, electric light 281 

Carbonic acid,l iquefled 6 

Carbonic acid in the air 208 

Carbuncle, death from 117 

Car axle, Meehan's *21i 

Car building, standards for 69 

Car coupler, Ambrose's *51 

Car coupling, Knight's *168 

Car coupling, Taylor's *4(ha 

Car, inspection, Sheflleld *271 

Car load, a ...288 

Car load, what constitutes 147 

Car propuls. by Faure ace um 371 

Car-truck, Resley's *41 

Cars, cable, Brooklyn bridge *230 

Cars, metallic 180 

Cars, railroad, heating 120 

Cars, railway, Parkinson's.. .. .. *59 

Cars, refrigerator 40 

Cars, street, something new.. . . 133 

Carp, German, in U. S 241 

Carp propagation 308 

Carson footprints. 112 

Carriage trade, tech. education.. 3?0 

Carries its own moral 21 

Carpet fastener, A lien's *344 

Casamicciola, rebuilding 311 

Casting, iron, light 400 

Castings, metal, of insects 295 

Castor oil emulsion 877 

Cat, natural age of 389 

Catechu for boiler incrust 268 

Cater pillar an d its enemy 65 

Cattl e disease, imported.. . ....... 119 

Cavern, Marengo 225 

Cement for milk-glass. 215 

Cement for rubber 4 

Cement, Portland, test 200 

Centrifugal force 89 

Cerebral acts, rapidity 19 

Chemist, the patriarch 288 

Chemistry for digestion 144, 229 

Chemically pure 248 

Cherry, revival of 80 

Cherry, staining mahogany color 129 

Chevreuil. M 288 

Children, heroic 368 



China as a market 81 

China, decrease in population — 168 

Chinch tug in New York 859, 384 

Chinch- bugs, to kill 73 

Cholera 50,81, 120 

Cholera, how bred and spread. . 211 

Cholera in Egypt 369 

Cholera instructions, Pasteur's.. 238 

Cholera, origin of 341 

Cholera, treatment 256 

Chrom-geiatine 120 

Chrysanthemum Corymbosum . . . *199 

Churn, Hays' *290 

Cigar makers, lock-out of 48 

Cigarette machine, new *35 

Cinchona, culture of 147 

Cinder, use as ballast 873 

Cinnamic acid 119 

Circles, graduated, making — ... 261 

Circuit closer, Spurgeon's *226 

Cisterns, house, neglect 131 

Clairvoyance 20 

C I am p device, Worline ' s *168 

Clamp, floor-plank, new *41 

Claw bar, Weaver's *136 

Clevis, Rouse's *307 

Clock, anovel 836 

Clock signal service 281 

Clocks and time-tables, change.. 305 
Cloth drying and tenter, mach... *19 

Clothing, waterproof 127 

Clouds, indications of 151 

Coal, abushelof 89 

coal and candles 200 

Coal and water-gas 89 

Coal bunkers, New Tacoma *319 

Coal, economy of in locomotives. 114 

Coal, spontaneous ignition 178 

Coals, tests of 69 

Coasting without snow *276 

Coat and hat rack . Cole's *121 

Cochineal & carmine why costly. 25 

Cock, compression, Barrs *307 

Coffee and alcohol, Brazil 339 

Coining procesSj S. Francis, mint 85 

Coke for foundries 405 

Colds, hot water for 341 

Colors in sky, remarkable 352 

Coloring, science in 32 

Combination tool, Torrey's *281 

Comet, approaching 109 

Comet, D* Arrest's 8 

Comet of 1812, reappearance •. . 805 

Comet of 1882, reappearance 131 

Comet, telescopic, discovery 178 

Com post h eap, value of 8V2 

Condiments, effect of 1C5 

Conductors, electrical *63 

Consumption, infectious 201 

Consumption, people without. ... 871 

Cooking by gas 38 

Co-operation, result of 260 

Copper and lead in food 55 

Copper and microbia 373 

Copper for roofing 65 

Copper from Arizona 148 

Copper in tne pickle jar. 129 

Copper in the U. States 6 

Copper sulphide 837 

Coral reefs of Cuba. . . 810 

Cormorants, fishing with 18 

Cotton centennial of 1884 877 

Corn crop 341 

Cotton Exhib., Centennial 304 

Cotton gins, feeder for *179 

Cotton goods, trade of U. S 229 

Cotton milling in Scotland. 20 

Cotton pickers, fires from 117 

Cotton planter. Seay's *57 

Cotton-seed oil manufacture 4i 

Cotton-seed oil manufactory 66 

Cotton-seed oil 304 

Cottonwood lumber. 65 

Counterbalance, Elwell's *226 

Crab farms, New Jersey 21 

Cramp, fatal . . 83 

ramps, bathing and 66 

Cranes, labor-saving 264 

Crops, big, how to raise.. 
"" it or -' '' " -* s 



Croton chlo. in whooping cough. 276 

Crucibles,nickel 49.217 

Cruisers, U. S.,new *383,*390 

Crutch, Taylor s *85 

Chryst oleum pain ting 55 

Cultivator, Flowers' *216 

Cultivator, Platten's *338 

Cylinders, centrifugal strain 69 



Dakota enterprise 84 

Dakota, enterprise in 888, 389 

Date sugar m'f r. in Bengal 41 

Dates ... 8 

Dead, "treatment for, new 305 

Deaf-mutes increasing 354 

Decision, an important 147 

Deers' antlers, metamorphosis... *183 
Demoiselle and peacock crane. ..*167 

Diamond fields, great loss in *87 

Diffusion engine 55 

Digestion, chemistry for 229 

Disagreements, two, ended 80 

Dock, dry, depositing *207 

Doctors, propor. to population. . . 319 
Dollar weights and measures.165, 213 

Dollar, trade, despised 17 

Dolphin, captive 87 

Dolphin at Brighton aquarium.. . 23 

Door check, McCurdy's *121 

Door securer, Learning's *355 

Dough, bakers', fermentation of. 97 

Dowel making aiW doweling 88 

Drainage o Pullman ... 273 

Draught, light, for vessels 253 

Drawer making 117 

Drawings, copying, process 229 

Drawing m workingmen's school 165 

Dredge for shell flsh *18 

Dredging, novel mode of 887 

Drill, dental, handpiece *73 

Drill, roc^, hand-power. . *182 

Drugs, exhausting, method 325 

Dust and cinder deflector *307 

Dust-pan, Valentine's *198 

Dye, aniline, aduit. with sugar.. 385 
Dynamite factory, Nobel's. ... 20 
Dynamo-elec. mach., Delafi eld's. *102 
Dynamos, large, and slow speed.. 48 

E 

Ear trumpet and cane-handle *147 

Earth, gradual cooling of. ...... 17 

Earth more rigid than steel 41 

Earthquake, afatal 80 

Earthquake, curious result *23 

Earthquake, Java, and telephone 294 

Eclipse, solar, French obs 36 

Eclipse, solar, of May 2 

Education for boys 24 

Education, standard of .. . 296 

Education, tech „ lack in Amer.. 244 

Egg tester, Sander's *185 

Eggs,engraved *374 

Eggs, diseased, incubation 101 

Egyptian mechan. methods 403 

Eighty years of usefulness.. ..;... 100 

Electric age, the 197 

Electric appli., Austrian railway. 241 

Electric boat, another 210 

Electric balloon *326 

Electric boiler alarm *402 

Electric cable machine *63 

Electric fire alarm, Finch's. *290 

Electric headlights, locomotive ..*342 

Electric lamps, making 82 

Electric launches 289 

Electric light as a flsh hook 392 

Electric light by Faure accum. . . 871 

Electric light carbons 281 

Electric Light Co., Edison. ....... 868 



Electric light, effect on air 99 

Electric light, effect on eyes 100 

Electric light in theaters 344 

Electric light machine, Edison.. ,*223 

Electric light, Tommasi's. 179 

Electric light, traveling *287 

Elecuic light, Varley's v 160 

E I ectric light works, Brush. ...... *83 

Electric mach., Ho ltz, charging . . 56 

Electric machine, Gerard's *127 

Electric motor, Dal M egro's *150 

Electric phenomenon, curious... 342 

Electric railway, an other.. 290 

Electric railway, Brighton. .... a- 233 

Electric railway 352 

Electric wonders of the age 35 

Electrical Exhib. , Phila 211 

Electrical Exhib., Vienna 282 

Electrical Society, International. 185 

Electrical trial, important 130 

Electrical wheel , music al 198 

Electrician, noted, death 228 

Electricians, society of 861 

Electricity, effect on heat 143 

Electricity, great discoveries in.. 25 
Electricity, influ. on vegetation . . 71 

Electricity, lines of study in 402 

Electricity, new use for 370 

Electro-dynamic motors *291 

Electro-magnetophone .*324 

Electro technical instruct., aim.. 228 

Elepb ant's f eet, trimm in g. 343 

Elevator, grain, Bardeen's *323 

Elevator safety stop *211 

Ell wanger, H. R, death 97 

Emery wheel, Landers' *855 

Employer & employe, mutuality. 116 

Employer, consideration for. 2 

Enamel, asbestos 371 

Engine, bisulphide, Dew 168 

Engine, compound, Shanks' *134 

Engineer, American, honors to. . . 70 

Engineer and fireman asleep. 70 

Engineers, naval, employment... 808 

Ensilage, preserving in silos *115 

Eosine photo plates 8 

Ephemera or day fli es *135 

Equatorial, Paris Observatory. . ..*367 

Ergotine, Tanret's... 4 

Etching liquid for steel . . 40 

Etber combustion products 105 

Eucalyptus, the 401 

Evaporator for registers *249 

Excavator and dredger, Smith 's.*191 

Exhauster, Wing's *839 

Exhibition, bottlers' 400 

Exhibition, Cotton, Centennial.. 304 

Exhibition, Electric, Phila . 211 

Exhibition, Electric, Vienna 232 

Exhibition, Fisteries, sketches. _*214 
Exhibition, Pittsburg, burned... . 224 

Expedition, historical. 5 

Experiment s , interesting 134 

Experttestimony 99 

Explosive, new 3 

Explosive, new, carbon bisulph.. 127 

Explosives, shipping, rules 88 

Explosion, Riverdale 181 

Exports for manufactures 160 

Eye, colored curtain In 288 

Eye-guard, trace *78 



Fabrics, waterproof 70 

Fabrics, waterproofing 101 , 281 

Fair, American Institute 224, 821 

Faithremedies 97 



Family, a large.. 

Fan, dis.t, Wing's *339 

Fat, reducing by exercise 185 

Feldspar, analysis of .... 116 

Feldspar, decomposition of 860 

Felloe and spoke tightener *312 

Ftnce, Reaa's *274 

Fence, Bigg's *296 

Fences, wire, Georgia 889 

Fern basket *20 

Fern. North American, new. . . 71 

Ferrotype developer 100 

Fertilizers, phosphor, acid in 20 

Fever, malarial 164 

Fever, scarlet, m horses 389 

Fever, typhoid, a cause of .... 247 
Fever, typhoid, in New York. ... 226 

Fever, yellow 52 

Fever, yellow, origin 35 

Fiber, vegetable, new 197 

Fibers, vegetable, refining 377 

Fiddle, how soldier made 355 

Files, cleaning 49 

Fillings, white 357 

Films, colored, on metals ... 51 

Filter, James* .....*198 

Filter, textile, improved *178 

Filters, water, home-made 201 

Filtering stone, artificial 89 

Fire alarm. Finch's *290 

Fire arm, Bu zzin i 's *227 

Fire escape, bed bottom *258 

Fire escape cable *19 

Fire escape cable, Morford's *19 

Fire escape, Cassedy's *339 

Fire escape , Christie ' s ... *242 

Fire escape. Church's *198 

Fire escape, Collins' *136 

Fire escape, Watts' .*371 

Fire extinguishing apparatus. . . .*258 

Firefroma single coal 48 

Fire, how carried in cotton 874 

Fire, losses by 23 

Fireplace blower, Edmund's *57 

Fire-plug casings, frostin 386 

Fires, extinguishing chemically. 40 

Fireproof fabrics 70 

Fireproof stock, railway 340 

Fires from cotton pickers 117 

Fires, picker 65 

Fish analyses 265 

Fish asf ood 118 

Fish culture for profit 385 

Fish, lancelet *215 

Flsh oil extraction, process 40 

Fish ponds for farms 183 

Fish supply, inexhaustible 62 

Fishe ries Exhibition, London. . . . *18 

Fisheries Exhib., sketches at *2l4 

Fishermen, Chinese 135 

Fishing with otters 18 

Flames, luminosity of 119 

Flax yarns, weight ... 229 

Floors, parquet, polishing 312 

Flour-barrels, lOhoop 368 

tflour mill insurance 406 

Flour mill, large, Calif ornia 264 

Flowers, coloring by absorption.. 165 
Flowers colored by absorption. . . 129 

Flowers, imperishable 25 

Flying machine, parachute 853 

Fodder, cornstalk, app ,*201 

Fog alarm buoy,Cator's *18 

Fog horn, siren 260 

fog signal apparatus *406 
ogsignals 161 

Food, adulterations of 384 

Food and brain work. 166 

Food, copper and lead in.. 55 

Foot power, Davis' *392 

Footprints, Carson, rival to 217 

Foreman, the 176 

Forging by pressure 208 

Fossil footprints in Nevada...... 101 

Fossil rem ains , gigantic 56 

Fossils , reproduction, autograph. 99 
Foucault's current apparatus. 344 
Fowls, domestic, parasites of . . . . 212 

Frame to protect trees .*372 

Freckles, removal of 246 

Freight train speed 66 

Friction, coefficients 177 

Frog, a bird-eating 1 

Frog, gluttony in a 7 
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Frog, leopard 

Frogs 34 

Fruit drier, Hale's *73 

Fruit evaporator, Reed's *34 

Fruit, stewed, for the gouty 81 

Fruit, protection vs. insects 37 

Frying-pan, Worden's *163 

Fungus, curl on peach trees 105 

Funnel, Gifford's 25 

Furnace , bagasse. Hill's *136 

Furnace for bone black. *387 

Furnace, Jarvia, in Sandwich Isl. 113 
Furnace, ore roasting, Neven's. . .*121 

Furnace refuse for building 5 

Furniture, Sheraton *359 

G 

Gale, Leonard D., Dr 

Galvanometer, aperiodic, new... 386 

Galvanometers, O bach's *223 

Gas and other pipes, N. Y 210 

Gas battery, storage 33 

Gas, coal and water 39 

Gas, coal, and electric light 351 

Gas, cooking by 38 

Gas engine pump, new. *262 

Gas engine $50,100 prize 39 

Gas, heating power 356 

Gas, illuminating app *54 

Gas leakages, detection *82 

Gas main, London's new 37 

Gas, natural, for manufacturing. 321 

Gas pipes, paper 176 

Gas poisoning 147 

Gas supply, natural extent 146 

Gases, hot, experiments with 321 

Gate, sheep. Scott's *274 

Gates, McMil len's *73 

Gauge, caliper, Sauter's. *248 

Gauges, stand ard, use 293 

Gear-cutting attach, for lathes. . *5l 

Gelatine plates, bath for 149 

Gelatine, special forms 120 

Genius, talent, industry 87 

Geology of Philadelphia 40 

Geology of the great West 228 

German population of the U. S.. 276 

Geysers, Yellowstone 328 

Giants, ancient, Patagonia 183 

Gifford, George 19 

Glass bead industry, "Venice 275 

Glass from granulite 167 

Glass, sheet, colored 357 

Glass, stained, imitation 323 

Gulcose in sorghum 96 

Glucose in sugar, etc 384 

Glucose vs. cane sugar 324 

Gold, alloys of 101 

Gold, divine: for 19 

Gold from Peruvian rivers 25 

Gold separator, new *376 

Gold reactions 118 

Gold sands, testing 201 

Granite columns, how polished. . 112 

Grape , mildew of the 177 

Grape sugar apparatus *47 

Grapes, Cochin China, in Calif .. 178 

Grasshoppers, shower of 264 

Grate, Burnans's. *178 

Grease trap, Wilcox *57 

Greenland, exploration 296 

Greenport harbor 406 

Grindstone, safe velocity for 8 

Gun barrels, straightening 36 

Gun, Haskell, trial 320 

Gun, Lyman-Haskell 64 

Gun, magazine, U. S 262 

Guns, shell, machine 3j2 

Gunpowder, new kind 53 

Gutta percha stopping 372 

H 

Hair, microscopic examination. . 21 
Hand-cart, lever, Thompson 's....*179 

Hand-rail for stairways *355 

Hame fastener, Jones' *328 

Hametug, Lelie's *328 

Hammer handle, spring *41 

Hard-headed practice 281 

Harness, luminous attachment.. *147 

Harmony and beer 150 

Harrow, Myers' *371 

Harrow teeth, socket for *38ti 

Haste, too much 184 

Head-net for horses, Lee's — ..*217 

Headrest Popplewell's *57 

Health alphabet 56 

Hearing at a distance 261 

Hearing, limit of 120 

Heat, injury by 368 

Heating a dwelling 86 

Hell Gate, lighting 361 

Hemlock as a beverage 194 

Hen, old, how to coofc 3>5, 373 

Hen, product of the 193 

Heron, giant *375 

Herring fisheries, Scotch 294 

Hides, doctoring. 324 

Hides, handling, poison from... 32 

Holtz machine, Pouchkoffs 212 

Honey, cryst., glycerin prevent'e 226 
Hooping barrels by machinery.. .*lll 

Hop press, improved *4 

Horn from seaweed 22 

Horse hair 343 

Horse, wheelman's 293 

Horses, scarlet t'everin 339 

Horses, shoeing 341 

Hot-bed frame, Tracht's *136 

How we lived forty years ago 147 

Houses, ready-made 5, 246 

Hydrobromic acid, preparation. . 275 

Hydrokinone, new developer 89 

Hydrophobia 35 

I 

land it 311 

Ice crop, preparing for 256 

Ice industry ■.. 309 

Ice machine pipes, ammo., leaks. 308 

Ice well, remarkable 211, 253 

Iguanodons, Bernissart *393 

Illuminations at Moscow 52 

Immigration . decrease of 68 

Inebriety , early stages 328 

Infants, artificial nurse for 148 

India rubber in Brazil 115 

Indicator ,station, Phillips' *242 

Indicator, station, Watts' *73 

Induction machines, construct.. 199 

Ink,India 339 

Insect powder, family *199 

Insects, decapitation of 24 

Insects, exhibition of 86 

Insects, visit to flowers 263 

Insecticide, German 20 

Insecticide, petrol, emul 294 

Insecticide, tobacco 34 

Insole, gauge, Jenkins' *18.1 

International Bureau Weights. . .*159 

Invalids, home best place for 265 

Invention wanted 117 

Inventions and inventors 324 

Inventions, agricultural, 9. 26, 42, 
58, 74, 90, 106, 122, 137, 154, 169, 
186, 202, 2ia 234, 250. 266, 282, 
297, 314, 330, 345, 362, 378, 39?, 408 
Inventions, engineering, 9 26, 42, 
58, 74,90, 106,122, 137,154, 169, 
186, 202, 218,234, 250, 266, 282, 297, 

314, 330. 845,, S6 2, 378, 393, 408 
Inventions, mechanical, 9, 26, 42, 
58, 74, 90, 106, 122, 137, 154, 169, 
186, 202, 218, 234, 250, 266, 282, 
297, 314, 330, 3^5, 362, 378, 393, 408 
Inventions, miscellaneous, 9, 26, 
42, 58, 74, 90, 106, 122, 137, 154, 
169, 186, 302, 218, 234, 250, 266, 
282, 297, 314, 330, 345. 362, 378, 393, 408 
Inventions, recent, *8, *25. *41,*57. 

*73, *121, *135, *168. *185, *201, *217 
Inventor, how he plagues wife . .. 337 

Inventors, advice to 21 

Inventors and inventions. . 245 

Inventors, convention of... 272 



Inventors, suggestions to. 294 

Iron, painting. . 405 

Iron and steel, curious prop 198 

Iron and steel, low prices 321 

Iron framing, wrought, cost 215 

Iron, laundry, gap-heater *102 

Iron, molten, rolling 121 

iron, paint to protect 22 

Iron, protection from rust 127 

Iron sand magnetic 322 

Iron sulphate, properties 217 

Iron, t o cover with copper 374 

Irrigation in California 389 

Irrigation in India 279 

Irrigation on a large scale 258 

Irrigation works, Italy 371 

Ivy, poison 117 

.T 

Jack, wagon, Burke's *387 

Jade, American 21 

Japan, census of 259 

Japanese student, death of 274 

Jardiniere and bird-cage combi'd*119 

Joints, riveted 407 

Junk, Chinese 113 

K 

Keflr 50 

Kites, penny 130 

Knives, pocket, Du Bols'.... *38 

Krakatoa, island of *279 



Labor and education 192 

Laboratories, instruction, Amer. 213 

Laboring and managing 40*2 

Lactic acid, detection 4 

Lake Michigan, subaq. troubles. 116 
Lake Wlnnipisseogee, bottom... 136 

Lamp chimney cleaner *201 

Lamps, miners', Lee's *242 

Lamps, electric, making 82 

Lancelot fish *215 

Land culture, possibilities 306 

Land, impoverishment of 385 

Landside for plows, Wherry's . . .*168 

Language of Christ 242 

Lantern. Fanniug's *121 

Larvae, dipterous in human body, 385 

Larynx, photographing 340 

Lassitude, chronic 262 

Lathe, the 32 

Lathe, brake, Asquith's *15 

Lathes, gear cutting, attach, for. *51 

Launches, elentric 289 

Lawns, top dressing for 3l0 

Lead for exam, drying oils 4 

Lead peroxide as insulator 356 

Lead, plating metals with 22 

Leather, expensive, imitating 354 

Leather, black, making 361 

Leather, costly, imitation of 384 

Leather, gilding 324 

Leaves, autumn, preserving 323 

Le Conte, Dr. John L 388 

Lectures to young men 340 

Leprosy , a study of 115 

Level, spirit, Lemon's *57 

Leveling-rod, surveyor's *2l0 

Life boat, Hamilton's 211 

Life, long, to attain 292 

Life-saving service 361 

Life saving service, U. S 209 

Lithographic plates, photo-zinc. 178 

Life saving on land and sea 325 

Light, artificial 121 

Light, con vers, into electricity. . . 213 
Light, measuring intensity of . . . 360 

Light signals, printing 98 

Light, storage batte ry 361 

Lighthouse at Tampico .*114 

Lightning, editor's experience.... 84 
Lightning prints on human body.*119 
Lime cartridges for mining coal 103 

Limestones, induration 84 

Liniment for rheumatism . 387 

Linseed oil, how to boil 404 

Literature. Russian, aid to 104 

Lock, combination, Allen's *118 

Locomotive, "■ Arabian," old 307 

Locomotive, express, English..... 310 

Locomotive, tireless. 185 

Locomotive,nreless Honfgrhann>s 216 
Locomotive headlights, eiectr....*342 

Locomotive in a procession 101 

Locomotive, miniature 98 

Locomotive, power under h'way. 245 
Locomotive whistle.. 165, 197, 213, 385 
Locomo. whistle heard 15 miles.. 149 

Locusts 134 

London as commercial entrepot.. 82 
Longevity in the different States 231 

Loss by lack of system 16 

Louisville Exposition 113 

Love, photography of 164 

Lubricator,force-reed Wheeler's*163 

Lucilia macellaria 293, 373 

Luminious rays, analysis of . . 372 

Lupiaosis 376 

Luray Cavern, discovery of .... 120 

M 

Machine shop management 176 

Machinery, increase of speed ... 72 

Magnet, steam 385 

Magnets, hollow 259 

Magnetic iron sand, process 72 

Magnetic pole .360 

Magnetic station, St. Maur *403 

Mail bag catcher, Kellogg's *258 

Mail service, foreign, U. S... 323 

Mail statistics of world 339 

Malaria, parasite of 312 

Mammals, death from cold 323 

Man, antiquity of 40 

Man, prehistoric 85 

Manners, American, traveling... 227 

A) anuf acturers of the U. S 33 

Manufacturing reform, new 400 

Maple last blocks 105 

Maps or models, relief 197 

Marble, Commissioner, resig 248 

Marbles, Pentelian 101 

Market, new, In New York. ... 8 

Marmosets, young *343 

Matches 353 

Marches, imported 215 

Meat 231 

Meats, raw, etc., digestibility . . 296 

Mechanical constant, new 36 

Mechanical criticisms 143 

Mechanical exactness 352 

Mechanical speculation 184 

Medicaments of brutes 33 

Memory j 225 

Menhaden fisulng 102 

Metal, covering with glass Ill 

M etals, col ored films on 51 

Metalliferous deposits, phenom. . 104 

Metallization of wood 40 

Metallurgical discovery, new 278 

Meteor in New York Bay 133 

Metors, November 288 

Mexico, possibilities of 114 

Microscope in brewing 214 

Mildew of the grape 177 

Milk, human, nitrog. ferments in 97 
Milk and infectious disease ....... 355 

Miik, skim, condensed, new food 33 

.viilk,studieson 34 

Millers, Amer., premium to 356 

Mineral painting, new process... 177 

Mineral productions of U. S 98 

Minerals, specif, grav. determ . . 243 
Minerals, specif, gravity, liquid. . 361 

Mines of France 319 

Mining in Montana 313 

Mint, how guarded 361 

Mints, U. S., work of 329 

Minuteness, extreme 115 

Mirage, California 404 

Mole, star-nosed **15 

Mollusk, a man-eating, 72 



Money, flying 306 

Money order system, new 146 

Mosquito, biography of 226 

Motor, a spring 344 

Motors, gas, for small power *143 

Mould on jelly, to prevent 34 

Moulds, plaster 21 

Mummies, Alaskan. 246 

Mushroom culture, profit 38 

Musk, tincture of 377 

N 

Nail product, present 386 

ISalls.steel 84 

Natural history notes 71, 263 

Natural history i n public sch ools 224 

Natural Hist. Soc, Newport 147 

Naval power of France 134 

Navigation, aerial 80 

Navigation, steam, fast 249 

Navigation, steam, origin 69 

Navy of Sweden 273 

Nearsightedness 278 

Needle, chair seating *99 

Needle fish and sea horse *407 

Needle production of world 259 

Nervous influence, reflex 404 

Neuralgia treatment 405 

Neuralgia, tuning fork cure 324 

NewEngland manufacturing city 165 

New York, progress of 151 

Niagara River Bridge 19 

Nickel cooking utensils, poison?. 377 

Nickel crucibles 49, 217 

Nickel, metallic, uses 6 

Nickel plate pacent.. 130 

Nickel plating on zinc 277 

Nickels, new, not standard wt.. . . 3 

Nitrogen, Iodide of 292 

Nitrogen, liquid 275 

Nitrogen, origin of .%. . < . ... 164 

Nitrogen se I enide 55 

Northern Pacific seen by Eng 372 

Notes taken in sixty years 261 

Nourishment, artificial 210 

Nozzle, fire-hose, Oyston's *98 

Nursing, mistakes in , 265 

Nut-lock, Cocker's *82 

Nut-lock, Ford's. *136 

O 

Oatmeal cakes, recipe. 306 

Obelisk, the greatest 192 

Observatory, Mediterranean 3*2 

Ocean, over the, on wfceels . . . 84 

Ocher, yellow .'. 308 

Office building, New York 240 

Oil cans, old, new use. 102 

Oil. castor, emulsion 317 

Oil, cotton seed 304 

Oil extractor, Payzant's *306 

Oil for wagon wheels 289 

Oi I paintin gs. renovating 51 

Oil stone, the 272 

Oil tanks, protection of *163 

Oil well, boring an 5 

Oils, alcohol in, detection . 34 

Oils, drying, lead for exam 4 

Oils, variation in 196 

Opodeldoc, recipe for 389 

Orfe(flsh.)... H8 

Organ, gigantic 326 

Osage orange for silkworms . . ... 305 

Ostrich farming in America 289 

Otters, fishing with 18 

Oven, steam, for cloth olates *50 

Oxalic acid in bleaching 306 

Oxygen, liquid 275 

Oxygen, new test for 290 

Oyster beds, destruction of 361 

Ozone as an anaesthetic 121 



Paint to protect iron . . 22 

Paints and colors, luminous 24) 

Paints, waterproof 70 

Palestine route for ship canal... . 113 

Paper for U. S. currency 259 

Paper gas pipes 176 

Paper mills in the world 40 

Paper pulp from adar bark 292 

Paper trimming machine *370 

Paper, uninflammable 290 

Paper "weight, etc., King's *..*860 

Parallels for balancing pulleys. .. *67 

Parcels post, English 72 

Paris to Rio Janeiro in 42 min. . .*117 

Passion, death from 279 

Pasteboard, enameled 377 

Patent experts 117 

Patent experts, relat. to courts . . 64 

Patent, former cost 3«0 

Patent law, B.ritish, new . . 161 

Patent law, English 278 

Patent me d. mfr. success 148 

Patent Office affairs 405 

Patent Office, affairs at 373 

Patent office, crippling the 48 

Patent office matters 353 

Patent o nice report for 1883 184 

Patents, decisions relating to, 37, 

289, 309 

Patents in England. 401 

Patents in the United States 51 

Pattern designing 369 

Pavement, asphalt, St. Louis 232 

Peanutflour 103, 209 

Peas, experiments with 85 

Pen, fountain, home-made 280 

Pens, leaky, remedy for 261 

Pens, old steel 210 

Pens , steel, making 224 

Pencll,lead , 249 

Perosmic acid 3.3 

Perspiration, peculiar, effect. . . 153 

Petroleum as fuel. 196 

Petroleum emuls., insecticide 294 

Petroleum fields of the world 4 

Petroleum for heat 225 

Petroleum for light 160 

Petroleum geol. considered. ... 257 

Petroleum, how obtained . 341 

Petroleum smoke, poisonous eff.. 34 
Petroleum, the old in the new.. . 128 

Pheasant, Argus 54 

Phosphoric acid in fertilizers 20 

Photo developer, improved 53 

Photo-electric apparatus, new... 40 
Photo -en graving process, Blny's. 181 
Photographs, how to glaze ........ 370 

Photographs, instantaneous 100 

Photographic emulsion, imp'd ... 33 

Photographic notes 275 

Photographic positives on paper. 68 

Ph otographing on linen 376 

Photographing the vocal organs. 53 
Photography of moving objects. 328 

Photolithographic process. 280 

Photo plates, aurora 196 

Photo plates, eoslne 8 

Photo prints from tracings. . Z ... 376 

Phototypes on copper — 102 

Pigeon, crowned *231 

Pigs, sheltered 356 

Picker fires 65 

Picture exhibitor, new *57 

Picture frames, carton pierre — 259 

Pile driver, hydraulic *294 

Pine, yellow 22 

Pinkeye 400 

Pipe and hose coupling, new . . . ,*248 

Pipe grapple , Green's *248 

Pipe fine, new 296 

Pittsburg Exposition 80 

Planes, Jrreg., app. to average... *185 
Planets, aspects of, for August . . 49 
Planets, aspects for December. . . 337 

Planets, aspects for January 401 

Planets, aspects for November. . . 273 

Planets, aspect for October 193 

Plant h ouses, heating 275 

Plants, flowering, of the world... 71 

Plants, selenotropism of 263 

Plants,to raise .288 

Plants, tobacco juice vapor for. . 20 
Plaster moulds 21 



PI ateau, Prof., death of 261 

Plates, dry, developing 275 

Plates, dry, sensitiveness 275 

Plates, dry, varnishing 275 

Platform gear for wagons *166 

Plow, Coleman's *194 

Plow gauge, Holt's *274 

Plow jointer, Woodward's... ...*136 

Plow, rotary, Betancourt's *146 

Plow, West's *371 

Poisons, met., eff. on spinal cord. 276 

Pole for vehicles, Marrett's *232 

Polish for carved work 36 

Pollution of streams 89 

Porcupine, Canadian *343 

Postage reduction 135 

Postal notes. 85, 231 

Potato-digger's disease 327 

Potato rot 144 

Pottery, dangerous 355 

Power, reserve, necessity 243 

Power, storage of 309 

Press, hop, improved *4 

Pressures, high, effects of 133 

Profits divided with workmen.... 338 

Projectile, improved 336 

Printing, photo-mechanical 121 

Prints, red, white, blue, etc 52 

Printing surfaces on gelat. reliefs 82 

Psychology of panics 24 

Palp, new method 340 

Pump, air, early history 246 

Pump, barrel, Guignon's *338 

Pump, gas engtoe, new *262 

Pump, force, Calver' s *354 

Pumping engine, auxiliary to 241 

Pumping engines, trials of. 371 

Pumps, miniug. giant 197 

Pumps, steam, Blake's *159 

Pyrethrum corymbosum *119 



Quassia chips in beer 310 

Quilting frame, Davis' *210 

Quinine from gas tar 344 

It 

Radiator, McAvity's *121 

Rafting, ocean 167 

Rail and rail joint, Locke's *136 

Rail mill engines *70 

Railroad in Palestine 248 

Railroad, inclined, no vel 20 

Rail., N.Pacific, completion 184 

Railroad.N.Y. W. S. & B.terminus *212 

Railroad, Oroya 354 

Railroad signal, McLeod's *22 

Railroads, carelessness of 245 

Railroads in Venezuela. . , . . ... 258 

Railroads, Mexican ..:.. 88 

Rails, guard* Inside 227 

Rails, steel 200 

Rails, steel, manufacture 261 

Railway Appli. Exhib.,no success 21 

Railway building, rapid 101 

Railway, electric . 352 

Railway, electric, another 290 

Railway, electric, Brighton 233 

Railway, G-reen Mountain 208 

Railway, ship, Eads'. ...... . . . 361 

Railway, ship, Tehuantepec 293 

Railway stock, fireproof 840 

Railway term., N.Y.,W. S. & B . . . *351 

Railway time, fast .. 293 

Railway time, standard. 227 

Railway weather signals 57 

Railway, wire 182 

Railways, English 210 

Railways, high speeds on 244 

Rainbow in a clear sky 296 

Ramrod, passage through brain. . 194 

Rattlesnake, diamond 21 

Ravens, carrier 199 

Redwoods, California 151 

Refrigerator, a natural 215 

Refuse of a great city 86 

Rheostat, Trou ve's ... 226 

Rheumatism, liniment for 387 

Rheumatism, recipe for 389 

Rice, oily substances in 86 

Rifle barrels, swelled 51 

Ring, tight, ho w to r emove 69 

Risks, self-imposed. , 208 

River obstructions, New York. . . 98 

Roads, importance of.. . * 36 

Rock cuts, deep, New York 227 

Rocker-seat worker, Cross' *163 

Rondout bridge *i 

Roofing, copper for 65 

Ropes vs. leather belts. 404 

Rotary from reciprocating *85 

Rubber plant in Mexico 7 

Rabbit pest in New South Wales. 7 

Rubber stamps (21) 10 

Rubber, substitute for , . . . 87 

Sad-iron holder, O'Neil's *198 

Safety appliance, automatic 193 

Saf ety-st op, elev ator *211 

Safety valve, Gregory's *195 

Salicine , synthesis of . 119 

Salicylic acid in variola 327 

Salmon canning, Oregon 247 

Salmon disease 68 

Salmon eggs, how obtained 375 

Salmon, how increased 260 

Salt for the hum an system 167 

Salt Lake, geologic changes. .. 404 
Sandguard, railway, Stapleton's..*259 

Sanford.C. O 353 

Sash balance, Arnold's *195 

Sash fastener, Ensnungen's *201 

Saurian, Bolivian 3 

Saw, circular, for hot iron.. *147 

Saw frame, Schooley ' s *322 

Saw mill, band, new *255 

Saw, nicking.^oothing, a 400 

Scaffo Id ing, massive. . . *374 

Scarabaeus, Egyptian ■■••••• * 2 63 

School, workingman's '". 16 

Science in antiquity *246 

Science in coloring 32 

Scot, am 1 or not?...'.'.' 389 

Screw propeller, inventor. " 181 

Screws, how threaded. 3 

Sea and land weeds 37 

Seabathing 104 

Sea, oscillations of the 209 

Sea sickness, relief of "" 130 

Seal islands of Alaska 135 

Seaweed for boilers . . 52 

Seed carriers, men and animals ' 195 
Selenide, nitrogen. . . 55 

Selenotropism of plants. 263 

Sense, a seventh .' 340 

Sense of direction in animals ' 71 

Sewage purification ']'" 372 

Sewer gas and typhoid. .','.' ' " 104 
Sewer ventilation, new method.^ 311 

Sewers and sewer gases 402 

Shad-tree, a large. . 71 

Shark, East African. '...'.'.['. *23 

Shark, hammer-headed *151 

Shark, remarkable 53 

Shears and punch, new. *310 

Shears, slotting, Crane's. . " "." "*338 

Sheep, carbolic spray for 114 

Shell extractor, Pratt's ........'..'. *99 

Ship, anti-torpedo 22 

Ship canal, new . 136 ; 

Ship canal, Palestine, route for.'..' 113 I 
! Ship, armor plated, not modern.. 323 ! 

i Ship, turret, Conqueror *259 ' 

I Shoe dressing, French 355 

] Shutters, iron, fireman bothered. 248 ' 
i Sh uttle, sewing mach., (haver's. *226 - 

Siemens, Charles William 336 : 

I Siemens, Sir C. W *388 

I Signal station, Mt. Whitney 18 

I Silk weaving, novel exper. in.. ... 41 

j Silkworms and moths *39 

: Silver, bromide, finest. 275 

Silver recovery from bath 275 

j Silver reduced by dextrose 23 

) Sims, James Marion 320 



Sinks, cleanliness of 69 

Sketching for mechanics 65 

Skin diseases, med. gelatiil in 180 

Skull percussion as diagnosis 339 

Sky, appearance of, Peru. r 377 

Skylark, English, in America 182, 277 

Slag, uses of 151 

Slate making in Pennsylv 329 

Sleds for summer use *276 



Sleigh, Mette's *57 

Sleigh, Watson's *98 

Sle igh, velocipede, Bray's *130 

Snake mortality, Indian 375 

Snake poisons 24 

Snakes in Australia 3 

Soap and candle man'f r progress. 56 

Soap, currier's, for leather 376 

Soap, oxgall, for silks 377 

Soaps as vehicle for med 212 

Socket for harrow teeth, new *386 

Soil, what it needs. ... 148 

Solar machinery 97 

Solder, useful kind of. 54 

Sonora, ancient ruins in g85 

Sorghum, Liberian 181 

Sorghum, science in 16 

Sorghum sugar in Ohio 374 

Sorghum sugar, manufacture, 149, 

210, 244 

Sorghum sugar, progress 357 

Sounds, distance heard 99 

Sound heard at distances. 181 

Spark arrester, Printup's *370 

Sparrow nuisance ... 195 

Sparrows as food 113 

Spectacles for the near-sighted. . 165 

Speculum metal and bronze 233 

Speed . N. Y. and L'pool increas'd 96 

Speeds, railway, high 244 

Spider life wonders 340 

Sponge fls heries, Gre ek 308 

Sponges, b leaching 136 

Spontaneous combustion 32,294 

Spontaneous combustion, case.. 181 
Spontaneous combustion, loss... 281 

Spools, wooden, how made 369 

squares, new properties of 180 

Stareh from sugar ... — 37 

Stars as seen in Egypt 37 

Statue of Washington, new 151 

Steam cruiser Atlanta *303 

Steam, economy of 161 

Steam engine, Hamilton-Corliss. *15 
Steam engine practice, present.. 304 

Steam pipes, coverings for 401 

Steam showers, condensed 310 

Steam trap, Champion *232 

St earn trap, Trane^s *306 

Steam vs. water power 274 

Steam whistles 195 

steam whistles, experiments 242 

Steamer, a fast 209 

Steamer on fire in port 273 

Steamer struck by lightning 357 

Steamers, fast, pi an of *389 

Steamship Oregon 263 

Steamship, refrigerating 259 

Steel castings 241 

Steel, curiosities of 304 

Steel, etching liquid for 40 

Steel for cutting-tools 195 

Steel for heavy shafts 98 

Steel, heating and hardening. ... 49 
Steel in relation to modern guns. 89 

Steel, new process 290 

Steel, melted, burned 248 

Steel, substitution for iron 288 

Steel, to cover with copper.. . . 374 

Steeples, high 313 

Stereo instrument wanted 229 

Stereoscopic portraits 262 

Still, water, Herrick's *146 

Stirrup for saddles *136 

Stock quot., N . Y„ via Boston .... 119 

Stock rest, Mc Vane's *312 

Stone, artificial, for Luilding .... 168 

Stone implements 231 

Stone.oil 272 

Stones, life of 368 

Stones, precious, cutting, etc 100 

Stopping, gutta percha 372 

Stove pipes, fitting. *38 

Storm indicator, pain as 199 

Strain, wrinkling , of piliars 88 

Straw goods, manufacture .... 340 

String, value of* *>.. t .\. . . ...... 84 

Struts, wrought iron 245 

Stumps, how blasted out.. 341 

Sturgeon fishery 52 

Suez canal, elect, light on 70 

Sugar and fodder In one 128 

Sugar canes 96 

Sugar planters ask aid 357 

Sulphur, phosphorescent 289 

Sulphuric acid in alumi na 344 

Summer, common sense in ... 69 

Sun-dial. Larsen's *73 

Sun-engine, new use for 84 

Sun-flower seeds, oil from 198 

Sun, green-colored 262 

Sun, heat irom the 17 

Sunlight, gf een 327 

Sunset colors 389 

Sutton, Anna 306 

Swage, saw-tooth , Gano' s. +57 

Sweetening, good deal of 375 

Swiss labor statistics 115 

Sword swallowers *162 



Table, folding, Abbot's *307 

Tag and envelope combination. . 392 
Tag and envelope, Dunham's.. *82 
Tanning business, dereliction. ', '. * 153 
Tanning substances, rel. value ... 274 
Tar and ammon. from coke ovens 2 

Tar as fuel ■ 100 

Tar, removal of 216 

Teakettles, Schoenlng's * 93 

Teas, adulterated. 17 

Teeth, care of 35 7 

Telegraph batteries, products 35 

Telegraph connect.,Amer.extens 241 
Telegraph, electric, first. .... .119, 179 

Telegraph, invention of 260 

Telegraph not to aid betting 217 

Telehgrapers' strike 48 

Telegraphing, wire fence. . 4C5 

Telegraphs, Chinese 328 

Telegraphy, cable A 322 

Telegraphy, underground 308 

Telephone interference case... ... 64 

Telephone, invention 152 

Telephone.inv., Bourseul's claims 183 

Telephone, Miller's *402 

Telephone, progress of 120 

Telephone receiver, Harnard's...*323 

Telephone, recording 293 

Telephone system. Paris *79 

Telescope at the Trocadero obs.. *67 

Temperance and longevity ... 354 

Temperature, periodic changes.. 152 

Testimonial, unsolicited 245 

Texas .. 194 

Textile laboratory, proposed.. . . . 368 

Theater curtain, hydraulic 224 

Theater, electric light in 344 

Theaters, pivoted, Curio's *246 

Throat, cut, surviving 361 

Tides in a river, hourly.. 38 

Tile making in Holland 163 

Timber, creosoting of 322 

Timber worm, a 182 

Time, fast. 201 

Time standard, the new 264 

Time, taking 177 

Tobacco, effect on children 39 

Tobacco in France 289 

Tobacco Insecticide 34 

Tobacco juice vapor for plants . . 20 

Tombstone, singular 105 

Tongues, coated 115 

Tonkin. 257 

Tonquin , mineral riches 88 

Tornado at Rochester 147 

Tornado, destructive 133 

Tornadoes, changing track 357 



Tornadoes, hints regarding 313 

Torpedo experiments. English ... 67 

Torpoedoes, toy, how made 247 

Trace buckle, Harbison's *328 

Transfer process, Asser's *280 

Transportation, Herrington syst.. *34 

Trap, expansion, Curtis' .... *118 

Transmitter, Reis 373 

Trautwine,John C 210 

Tread power, Carpenter's *73 

Tree planter, Gairaud ' s *146 

Trees, frame to protect *372 

Trees, tallest in world. 356 

Trees , transplanting 338 

Tricycle, A sbury's. *264 

Tricycles and bicycles, care 152 

Trout and black bass, lure for. ... 115 
Trunk and wardrobe, combined., *130 

Tunnel, Arlberg 357, 370 

Tunnel boring machine *86 

Tunnel, railway, under iron mill. 179 

Tunnel, St. Gothard 232 

Tunnels, two, and one bridge 130 

Turbine wheel, aerial *38 

Turbot, goldbutt, an d sole *71 

Turf, laying in summ er 55 

Twenty-four o'clock 321 

U 

Ultramarine, artific, industry.. .. 84 

Umbrella support, Forster's *166 

Underground &yst.,West. Union.*194 

University of Strabbourg 148 

Urea, examin. of water for 359 

Uric acid, solubility 216 

V 

Vacation visits. 114 

Vaccination statistics 153 

Vacuum, a good conductor 323 

Valve, slide, De Lancey's .*275 

Valve, slide, Poty's. *275 

Valve, slide, Taylor 's *166 

Vanilla beans, injurious prop 829 

Vapoj izer and deod., chemical. . . *4 

Vapors, preservative. 306 

Varley, Cromwell F 216 

Varnish 295 

Varnish for maps (18) 10 

Varnishes made with borax 357 

Varnishes, waterproof 70 

Vegetable, subst.,disintegrating . *166 
Vegetation, influ. of elecricity . . . . 71 

Velocipede, Denton's *8 

Velocipede sleigh, Bray's *130 

Velocities 374 

Veneer making 200 

Venice, glass bead industry 275 

Ventilating a d wellin g 86 

Ventilation of public buildings . . 73 

Vesuvius 82 

Vise, Anderson's. *322 

Volcanic destruction, terrible — 153 
Volcano, Lake Nicaragua, erup . . 85 
Volcano, Mexican, purchase of, . 361 
Vulcan, planet 20 

W 

Wages in France and Germany. . . 256 

Wagon jack, Burke's *387 

Wagon-ton gue support, new.. *S;27 

Walls, brick, discoloration 6, 37 

Walnut, black 243 

Walrus, live, in London 326 

War steamers, Spanish *195 

War vessels, new, bids for 17 

Warts, remedy for 229 

Warts, removal of 178 

Wasp stings. 265 

Wasps and grapes 217 

Wastage, small, on mach . work. . 50 

Waste-pipes, to cleanse 226 

Watch manufacture, England.... 344 

Watch movement box *73 

Water, flow of, in pipes 52 

Water, hot, for mucous surfaces. 275 

Water, impure, dangers 165 

Water jet, the 65 

Water, microscop. examina. 312 

Water, micro, organisms in 212 

Water, power of 104 

Waterproof clothing 127 

Waterproof paints and varnish . . 70 

Waterproofing fabrics. . . .. w . 281 

Water, roof, as motive power 322 

Waterspout, a destructive 40 

Water supply for New York. ..35, 112 

Water test 294 

Water, to discharge from vessels 105 

Water, waste of 166 

Water, wasteful use of 290 

Weather strip, »l cCurdy. *121 

Webb, Matthew, Capt 64 

Well-bucket, Branny's *201 

Well, deepest in the world. . ..276, 355 

Well, ice, remarkable. 211 

Well, oil, boring an 5 

Wells, boring by water pressure.. 144 
Wells, def . water, re-enforcem't.*292 
Werderman, Richard S.K.. death, 

228, 257 

Whale hunt in Shetland 279 

W hale, bottle-nose 259, 279 

Wheel, spring for traction eng. . .*1 15 

Whip and rein holder, new *248 

Whirlpool, Niagara, steamer in 147 

Whistle, locomotive 385 

Whistle, steam, hearing 277 

Whltehouse, Cornelius 177 

Whitewash, superior 38 

Whooping cough, croton chloral. 276 

Willow germ, vitality 213 

Wind and wave power, storage.. . 213 
Wind power for motors, storing 389 

W ind power made auxiliary 272 

Wind power storage 293 

Wind power, storage in sand. .227 

Wind-power, storage of, 17, 85, 

133, 176, 181 
Wind, power, storing. . . .33, 49, 148, 229 
Wind power, storing for motOxS. 353 

Window sash fastener *405 

W inter quarters , cheap 353 

Wire gauge, new British 313 

Wire fences in Georgia 389 

Wire rope towage *131 

Wisconsin capitol, fall 308 

Woman, a learned 306 

Women, should they ride like 

men 23 

Woodchuck 151 

Woodchuck, appearance to child. 83 

Woodchuck, to destroy 197 

Wood, creosoted, uninflammable 344 

Wood finish. 50 

Wood, metallization of 40 

Wood paving, Paris 310 

Wood, poisonous 242 

Wood, steaming and bending — 105 

Wood, uninflammable 260 

Woodworking machinery 311 

Woods, Brazilian 258 

W oods, decorative, native 199 

Wool manufacture, dullness 19 

Wool, melted 281 

Wool, vegetable 288, 402 

Worm, disease , peculiar 54 

Work and hurry 308 

Workingman's school, the . 16 

Wrench, pipe, Taylor's *296 

X 

Xerotine siccat., coal bunker. .. 403 

\ 

Yarns, factory, numbering 163 

Yeast, aeration 104 

Yeast, compressed 20 

Z 

Zinc, articles, decorating. . . 207 

Zinc blende at Niagara Falls 67 

Zinc, nickel plating 277 
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AMERICAN STEAM tjgtf Btt^ MEW YORK BELTING AND P 




Original Steam Gauge Co. 

Bus. Estab. in 1851. 

Incorporated in 1854. 

Sole Manufacturers of the 

IMPROVED 

THOMPSON 

INDICATOR 

PLANIMETER AND 
PANTOGRAPH. 

» 36 Chardon St., 

BOSTON, MASS. 

Send for New Illustrated Price List and name this paper. 

J. C. BLA1SDBLL, Prest. 
B. BURT PHILLIPS, Treas. H. K. MOORE, Supt. 



EARLY HISTORY OP THE NORTH 

A merican Continent.— Address of C. H. Hitchcock.Vice- 
President of Section E, Aug. 15, 1883, before the Ameri- 
can Association. The earth in a condition of igneous 
fluidity. Cooling of the earth. Incrustation and forma- 
tion of an ocean. Action of volcanoes in raising hills 
and forming dry land. Origin of crystalline schists. 
The American Continent at the beginning of the Paleo- 
zoic period composed of three immense basins. The 
filling up of these depressions in later times. The finish- 
ing touches put on by ice. Contained in Scientific 
American Supplea/ent, 3o. 405, Price 10 cents. To 
be had at this ofiice and from all newsdealers. 



*™S»iK» 



-rc\ vc».W*\ 






TCB AND ICE HOUSES— HOW TO MAKE 

ice ponds; amount of ice required, etc., and full direc- 
tion s for building ice-house, with illustrated plan. Con- 
tained in Scientific American Supplement, No. 55. 
Price 10 cents. To be had at this office and of all news- 
dealers. 



AGENTS WANTED to sell Lubricating and Shoe 
Oils. E. F. DIETERICHS, Cleveland, O. 



A PATENT FOIL SALE. - 

LARSEN, Terrace, Box Elder Co., 



- Add 

Utah, 



Address ANDERS 



Just Published* 

HEALTH & HOUSEHOLD. 

By Susanna W. Dodds, M.D. A large 12mo vol. of 
601) pp., ex. clo. or fine oil-cloth binding, $2.00. 

Unquestionably the best work eVer written on the 
healthful preparation of food, and should be in the 
hands of every housekeeper who wishes to prepare 
food healthfully and palatably. The best way and the 
reason why are given. It is complete in every depart- 
ment. By mail, postpaid, on receipt of price. 

AGENTS WANTED. Address 

FOWLER & WELLS, Publishers, 

753 Broadway, New York. 
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EL - 

Ions anoexhaustl ve iext C 

f greatwork u HOWTO BUILD. FURN13 
AN D DE COR AT E , » just publishe. 



, „.. __ _, 'justpu 

_ offer to first purchasers. "At 
f times the prlce."-^. Y. Sun. A ft.TT'Nr'PQ j 
I Extraordinary inducements to **« J*** X »■ 1 
[ An entirely new feature : Double profits* i" 

Large specimens and particulars free tOj 
1 callers ; sent by mail for 4c. In stamps.^ 
kCo-CfflW*tive Building Flan Association. 
U BsEKMAy St., New y obk. - - - 



^R+n C Ofl per day at home. Samples worth $5 free. 
^U IU 3>£U Address Stinsok & Co., Portland, Me. 

CA Elegant Imp. Uhromo Cards, name in new script 
Ol/ type, only 10c.,13pks. $1, or 10 pks.for $1 and choice 
free of handsome gold ring, plain, chased, fancy, or stone 
setting, or tortoise 2-blade knife. Snow & Co., Meriden,Ct. 

CONSUMPTION. 

I have apositivo remedy for the above disease; by Its uss 



UABLE TREATISE on this disease, to any sufferer. Give Ex- 
press &P.O. address. DR. T. A. SLOOUiT, 181 Pearl Bt., n. y. 



OPIUM 

Habit easily cur d with CHLOKTDE OF GOLD 

Leslie E. Keeley, M.D., Surgeon. G. & A.R. R. 

iDWIGrHT, Illinois. 

RUPTURE 

cured without an operation or the injury trusses inflict 
by Dr. J. A. SHERMAN'S method. Office.251 Broadway, 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 



266th EDITION. PRICE ONLY $1 

BY MAIL, POSTPAID. 




KNOW THYSELF, 

A Great Medical Work on Manhood, 

Exhausted Vitality, Nervous and Physical Debility, Pre- 
mature Decline in man, Errors of Youth, and the untold 
miseries resulting from indiscretions or excesses. A book 
for every man, young, middle-aged, and old. It contains 
125 prescriptions for all acute and chronic diseases, each 
one of which is invaluable. So found by the author.whose 
experience for 23 years is such as probably never before 
f el I to the lot of any physician. 300 pages, bound in beau- 
tiful French muslin, embossed covers, full gilt, guaran- 
teed to be a finer work in every sense— mechanical, liter- 
ary, and professional— than any other work sold in this 
country for $2.50, or themoney will be refunded in every 
Instance. Price only $1.00 by mail, postpaid. Illustra- 
tive sample. 6 cents. Send now. Gold medal awarded 
tjie author by the National Medical Association, to the 
officers of which he refers. 

This book should be read by the young for instruction 
and by the afflicted for relief. It will benefit all.— Lon- 
don Lancet. 

There is no member of society to whom this book will 
not be useful, whether youth, parent, guardian, instruct- 
or, or clergyman.— Argonaut. 

Address the Peabody Medical Institute, or Dr. W. H. 
Parker, No. 4 Bulflnch Street. Boston, Mass., who may 
be consulted on all diseases requiring skill and experi- 
ence. Chronic and obstinate diseases that U C A I have 
baffled the skill of all other physicians II CHL a 
specialty. Such treated successfully TUYCCI E 
without an Instance of failure. I II I v C LI: 




The Oldest and Largest Manufacturers of the Original 



so 



vu: 



ISTITE 



EMERY WHEELS. 

All other kinds Imitations and Inferior. Our name is stamped in full upon all our 
standard BELTING, PACKING, and HOSE. Address 

awheel NEW YORK BELTING AND PACKING CO., 

John H. Chester, Treas. Nos. 13 & 1 5 Park Row, opp. Astor House, New York. 



To Electricians, Water Beards, Manu- 
facturers, and others using Steam, 
Water, Air, or Oil under Pressure. 

Time and Pressure Time, Speed* and Pres- 

Recordiiiff Gauge sure Recording Gauge 

and Alarm for and Alarjh for Fac- 

Offices* tories» etc* 




Edson's inventions shown in these o*ts are Special- 
ties. They were adopted and used at the Centennial 
Exposition as Standards for Expert Testing for steam 
boilers, steam gauges, etc., and they are guaranteed for 
Accuracy and Durability. They are alike adapted for 
Air, Oil, Steam, or Water Pressure. 

One year's supply of daily Charts, printed and ruled to 
special scale of each instrument, also Shelf and Brack- 
ets, sent free of extra charge with the gauges. 

Full instructions for unpacking, setting up, and run- 
ning always sent with instrument. 

For pamphlets and prices address 



77 Liberty St.. New York. 






ICE-BOAT WHIFF. FULL WORKING 

drawings and description, with dimensions of the 
model ice-yacht WhiflVthe fastest yacht in the world. 
Exhibited at the Centennial, by Irving Grinnell. With 
fourteen illustrations. Supplement 03. Price 10 
cents. 




THERAPEUTICAL EFFECT OF DRINK- 

ing Hot Water.— A paper by Dr. Ephrnim Cutter, showing 
the value of hot water as a preventive and cure of dis- 
ease. Directions for using hot water. Quantity to be 
taken at a d raught. Mode of taking hot water. Length 
of time to continue its use. The effects of drinking hot 
water. General considerations on the therapeutical 
drinking of hot water. Contained in Scientific Ameri- 
can Supplement, No. 406. Price 10 cents. To be had 
at this office and from all newsdealers. 




BARNES* 



Descripti- 



No. 1999 HainSt. 



Patent Foot and SteamFowe* 
Machinery. Complete outfits 
for Actual Work -shop Busi- 
ness, Lathes for Wood or 
Metal. Circular Saws, Scroll 
Saws, Formers, Mortisers,Te- 
_ noners, etc., etc. Machines on 
talogue and Price List Free. 
W, F. A JOHN BARNES. 

Rockf ord, HI* 



MINERAL: 



PBOSPECTING MACHINERY f or proBpect- 
ing and developing mines, operated by 

steam or horse power to any depth (or by 

o«n power in isolated places). Better than Diamond Drills. Port- 
able, low priced, thoroughly tested and proved. Send 3c. stamp for 

cataiogne. G. D. Piorce Drill Co., 29 Eoso Street, New York. 



FILTH DISEASES IN RURAL Dis- 
tricts.— a paper by Dr. Alfred* L. Carroll, showing that 
unsewered rural districts are more exposed to dan- 
ger from fermenting filth than cities are, and that zymo- 
tic diseases are more prevalent in the former than in 
the latter. Several examples of rural house defects and 
the diseases engendered thereby. The three possible 
ways in wh ich filth and fungi may be connected. Con- 
tained in Scientific American Supplement, No. 4 04. 
Price 10 cents. To be had at this office and from all 
newsdealers. 




POSITIVE : 

IRON REVOLVERS, PERFECTLY RALANGED, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

8. S.TOWNSEND, Gen. Agt.,22GortlandSt.,9DeySt.» 

COOKE & CO., Selling Agts., 22 Cortland Street, 

J AS. BEGOS & CO., Selling Agts. 9 Dey Street, 

3B-E-W YORK. 

SEND FOR PRICED CATALOGUE. 



SOLID AND LIQUID ILLUMINATING 

A gents.— Abstract of a paper by Leopold Field, F.C.S., 
treating of the chemical composition of fatty bodies, 
and describing the method of separating therefrom 

SUmitic, stearic, and oleic acid in a utilizabie condition, 
lustrated with two figures of the apparatus employed 
for the purpose. Contained in Scientific American 
Supplement, No. 403. Price m cents. To be had at 
this ofiice and from all newsdealers. , 



CASF. DIEDR. WALZHOLZ, 

HOHENLIMBURG, GERMANY, 

MANUFACTURER OP 

Hardened Steel Strips for Corset Clasps, 
Hoopskirts, Feathers, and Brushes. 



] §|tacu5eUalleAbIe|rph^oi 



FEHFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and ScientificAmerica*; Supplement can be 
I supplied for the low price of $1.50 by mail, or $1.25 at the 
! ofiice of this paper. Heavy board sides; inscription 
i "SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to pre serve the paper. 
Address 

Muira & CO., 

Publishers Scientific American. 



:sTEfipif*- 



r. D fCR SAMPLE ^CIRCULAR 



J W. H. STEWART 

R 0<# 74 C0URTLAND,ST. NEW-YORK. 




CONTINENTAL WORKS, BROOKLYN, N. Y. 
DUC'S MECHANICAL ATOMIZER OR PULVERIZER, 

For reducing to an impalpable powtfer ail kinds of hard and brittle substances, such as 
QUARTZ, EMEKY, CORTODUM, GOiD AND SILVER ORES, BARYTES, COAL, PHOS- 
PHATE ROCK, etc. It is simple and not liable to get out of order, revolving shell being 
constructed of Siemens -Martin steel, and all-parts mechanical in design and of first-class 
construction. Weight. fl,5C01b.r heaviest *rtet>e> !,«» ft.? 'Itwillirt*r«fi»-T ¥0 *« »W» 
IN TEN HOURS with 30 H. P. For circulars and full particulars, apply to or address 
THOS. F. ROWLAND, SoleManuf'r, Brooklyn, N. Y 



ICE-BOATS — THEIR CONSTRUCTION 



and management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction^ Views of the two fastest ice-sluing boats 



used dn the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in Scientific American Supple- 
ment, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 




30 to 3O0 Horse Power. 

Send for Illustrated Circular and Reference List. 

STATE THE HORSE POWER REQUIRED, 

AND 

ASK OUR PRICES! 

Especially adapted to Direct Connection to Shafting 

and Machinery,and as a Relay to Deficient 

Water Power, 

THE WESTINGHOUSyWCHINE CO., 



PITTSBURC 

Address, if more iU Liberty St*. 
convenient, our { 14 SouthT 
Branch Offices: ( 401 I 



PA, 

rYOfEK, 

; v da^as, Texas. 




VEL0CI1?? OF ICE BOATS. ACOLLE^ 

tion df Interesting letters to the editor of the Scientific 
American on the quesHon of the speed of ice boats, de- 
monstrating bow uud: why it is that these craft sail 
faster than the. wind which propels them. Illustrated 
with 10 explanatory dtofams. ^Contained in Scientific 
Amebicax ■8KwPPL t BMENii-»o. 214. Price 10 cents. To 
be had at thift^ce an* from all newsdealers. 



$66 



a week in your own town. Terms and $5 outfit 
free. Address H.Hallb*& Co., Portland, Me. 



WATCHMAKERS. 

Before buying, see the WhiteomV Lathe and the Web- 
ster Foot Wheel, made by the AMERICAN WATCH 
TOOL CO., Waltham, Mass. , 



GAS MOTORS. — DESCRIPTION, AC- 

companied by eight figures, showing details of working 
parts of a system of small gas motors as made by Buss, 
Sombart & Co. Contained in Scientific American 
Supplement, No. £65. Price 10 cents. To be had at 
this office and from all newsdealers. 



FRIEDR. BQECKER PHIL1PPS SOHN & CO, 

HOHENLIMBURG, GERMANY, 

MANUFACTURERS OF 

Hardened Steel Strips for Corset Clasps, 
Hoopskirts, Feathers, and Brushes. 



EYEPIECES FOR TELESCOPES AND 

Microscopes.— -A valuable paper by Q. D. Hiscox, illus- 
trating the various approved forms of eyepieces for 
telescopes and microscopes, giving formulas for con- 
structing them, along with tables of powers sufficient 
for the .wants of most amateurs, with ten figures. 
Contained in Scientific American Supplement, No. 
399. Price 10 cents. To be had at this office and from 
all newsdealers. 



$72 



A WEEK, $12 a day athomeeasilymade. Costly 
Outfit iree. Address True & Co., Augusta, Me. 
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GAS ENGINES, 

Simple, Substantial, Safe, Economical 



Half horse power wiJl pump 500 j 



...._,_,„,.__- lions of water 100 feet 

igh per hour with 25 feet of gas. 

POWER DETERMINED BY ACTUAL TEST. 

Call and see them, or for circular^ andnrioesaddress 

TIJ£ CONtfRISfSl ^AS ENGINE CO., 

f No. 231 BtOA^WA^iFEW YORK. 



ICE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific American Supplement No. 116. 
Price 10 cents. To be had at this office and of all news- 
dealers. • 



WANTED.— A Flrst-f lass Meehauieal Draughtsman 

for a machine shop in Chicago. He must have had ex- 
perience and be capable of figuring materials. He must 
also be active and not over 85 years of age. A good 
salary and a permanent position to the right man. Ad- 
dress MECHANICAL DRAUGHTSM AN, Box 773, New 
York, giving experience and references. 



THE RUINED MONUMENTS OFYUCA- 

tan ; are they Ancient or Modern?— An interesting paper 
by the well known explorer, August Le Plongeon. show- 
ing the probable connection of the former inhabitants 
of Yucatan with those of Eteypt. Illustrated with 
numerous hieroglyphics (with translations) inserted in 
in the text. Contained in Scientific American Sup- 
plement, No. 405. Price 10 cents. To be had at this 
office and from air newsdealers. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
taining the invention described in Letters Patent, issued to Eli W. Blake. June 15th. 1858. togeth- 
er with New and Valuable Improvements, for which Letters Patent were granted May 11th 
and July 20th, 1880. to Mr. S. L. Marsden . A 11 Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FARREL FOUNDRY AND MACHINE CO., Manufrs., Ansonia, Conn, 
COPEL.AND ds BACON, Agents, New York. 



ICE-HOUSE AND COLD ROOM. -BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price 10 cents. To be had at this office 
and of all newsdealers. 



THE DUPLEX INJECTOR. 

The constantly increasing demand for this Boiler 
Feeder proves its supeiiority over otner machines now 
in use. Send for illustrated circular and price list. 

Manufactured by JAMES JENKS, Detroit, Mich. 



VOLNEY W. MASON k CO., 

FRICTION PULLEYS, CLUTCHES, and ELEVATORS. 

PROVIDENCE, R. I. 

MANUFAOTURE ^F »*«&*$ ^B¥> 13T. 

Paul de Singay. A paper upon the present status of the 
zinc industry. The capacity of the zinc works of Belgi- 
um. The metallurgy of zinc. Boiled zinc. Oxide of 
zinc. Direct use of ingot zinc. Make of crude zinc in 
Europe since 1860. Contained in Scientific American 
Supplement, No. 4054. Price 10 cents. To be had at 
this bffice and from all newsdealers. 



/fiTlCHT&SLACKBARRELMACHWffiv 

j/' ! :,/J A SPECIALTY tT run- Lr *J 
f< JOHN GREENWOOD &C0. 

'' ROCHESTER N.Y. 



THE BALIiOU M'F'G CO., 

Makers of Fine Machinery, Correct Leading: Screws, 

And Instruments of Precision ; Astronomical Clocks, 

Mathematical and Scientific Apparatus, etc. 

HARTFORD, CONN. 



SWILSON'S 

LIGHTNING SEWER ! 

Two thontia,nd£tttches a minute. The only 



absolutely first-clasa Serving Machine In the 
world. Sent on trial. Warranted 5 years. 
Send for Illustrated Catalogue and Circular 



B. Ascents Wanted, 
INO MACHINE CO. 



TME WILSON SEW- 

Chlcaffo or New York, 



>^. c oe BRASS MFG. Co -4&- 

C PP°E R MATERIALS FOR METALLIC and 

in sHEETS^MQNmoN A~sp£C'> M - r ' { BLANKS 



PATENTS. 

MESSRS. HTJKN & CO.. to connection wjtlfjt&e pub- 
lication of the Scientific African, cotitlpae to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. , , 

In this line of business they havehad thirty-eight 
year 8' experience^ and now have linefeed facilities for 
the preparation of Patent Drawing Specifications, and 
the prosecution of Application for Patents in the 
United States, Canada, and F* ei #n Countries. Messrs. 
Mnnn & Co. also attend to ' ie preparation of Caveats, 
Copyrights for Books. LV els ' Reissues, Assignments, 
and Reports on Infringe^ nts of Patents. All business 
intrusted to them is d<^ with special care and prompt- 
ness, on very reason*^ terms . 

A pamphlet sent/ e of ch arge, on application, con- 
taining full inform 1011 aboat Patents and how to pro- 
cure them; dire ons concerning Labels, Copyrights, 
Designs. Pater A PP eals > Reissues, Inf r ngements, As- 
signments, p jcted Cases, Hints on the Sale of Pa- 
tents, etc. 

We also'™' f™ °f charge, a Synopsis of Foreign 
Patent L ^ howin £ the cost and method of securing 
patents the P r,nc ipal countries of the world. 
m .ttf & CO., Solicitors of Patent., 
261 Broadway, New Tork 

r C-.B P C. CiC -- COrDer ° f * -* ** Ste »* • 
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$&nrtif ousts. 



Inside Page, each insertion - - - *5 cents n line. 
Back Paste, each insertion - - - SI. 00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 




This Saw is very much harder than a file, and will 
cut Iron and Steel almost as readily as wood. One 
saw will cut off a bar of half -inch round iron eighty 
times, or a bar of untempered steel forty times. It 
cuts ten times as fast as a file, and at one-tenth the 
cost. As it cuts everything, it will do most of the 
sawing required about a house, shop or farm. 

The Frame is made of Steel, polished and Nickel 
Plated, and will face the saw in four different direc- 
tions. Frame and 12 Saws sent by mail ou receipt of 
$1.50. Hardware dealers will furnish them at the 
same price. All genuine goods are marked with a 
Star, and bear our name— 

Millers Falls Co., 

74 Chambers St., New York. 



SOLID STEEL DRAWING TACKS, 

40 cts. dozen : two dozen 75 cts. HENRY & 
EMERSON, 81 Pine St., New Haven, Conn. 



-FOR SALK, 

A valuable patent right on an Improved Pocket Ink- 
stand, just patented in U. S. A. Price moderate. With 
intention to buy, and for further information, address 
the inventor, OLOF JANSSON, West Sweden, Wis. 




F. Browns Patent 

FRICTION 
CLUTCH. 

Send for Illustrated Cata- 
logue and Discount Sheet 
to 

A. & F. BROWN, 43 Park Place, New York. 




FyX"OIIlQtQX*S« ©yens, Hot Blast Pipes, 
Boiler Flues, Superheated Steam, Oil Stilts, etc. 
HENRY W. BULKIrEY. Sole Manufacturer. 

149 Broadway, New York. 



JBDBI 




WITHERBY, RUGG & RICHA RDSON. Manufacturers 
of Patent wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 







The "MONITOR." 

A NEW LIFTING AND NON- 
IjIFTING INJECTOR. 
Jt 



Best Boiler Feeder 
in the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

Also Patent 

EJECTORS 

OR 

Water Elevators, 

For Conveying 
Water and Liquid. 

Patent Oiler*, Lii- 
hrlent or*», etc. 

Send for catalogue. 92 A. 94 Liberty St., New York. 




PMOHHS' 

' ASKSWi 

ASBESTOS ROPE PACKING, 

ASBESTOS WICK PACKING, 

ASHKSTOS FLAT PACKING, 
ASHESTOS SIIKATIUNGS, 
ASBESTOS GASKETS, 

ASBICSTOS BUILDING FELT. 
\ Made of strictly pure Asbestos. 

H. W. JOHNS M'FG CO., 

87 WKiden Lane, New York, 



Sole Manu: 
ASBESTOS \j, 

F H8kK 



iturers of H. W. Johns' Genuine 



UID PATNTS, ROOF 
171 NG, STEAM PIPE 

D ™,JBiBll COVERINGS, 

R£ l I&V*|7 COATINGS, 

S, ETC. 



Descriptive price \ s and samp i es f ree . 




Providence, K. 1* (P*rk St.), p^™!?! w f^?£Wm. 

Original and Only Builder of th^ 

HARRIS-CORLISS feNGtg 

With Harris* Pat. Improvements, from 10 to 1>WL» 
Send for copy Engineer's and Steam U* 
Manual. By J.W. HIII,M.E. Prlce8l.25| 



Sf tuntiiu %mtxxan. 



^ Seibert Cylinder Oil Cup Co., 

Manufacturers of Oil 
Cups for Locomotive, 
Marine and Stationary 
Engine Cylinders, under 
the Seibert and Gates 
Patents, with Sight Feed. 

TAKE NOTICE. 
E The "Sight Feed" is owned 
exclusively by this company. See 
Judge Lowell's decision in the 
United States Circuit Court, Dis- 
trict of Massachusetts, Feb. 23, '82. 
All parties, except those duly li- 
censed by us, are hereby notified to 
desist the use, manufacture, or sale 
of Infringing Cups, as we shall vig- 
orouslypursue all infringers. 

The Seibert Cylinder Oil Cup Co., 
53 Oliver Street, Boston, Mass. 




ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and sampies free. 
Agents Wanted. T. NEW. 32 John Street, New York. 



ilCIL WORKS 



^^ Letters — '/> 

Steel n « 



W Q-rrr, H,rr 9 n " - 



B 



OGA11DUS' PATENT UNIVERSAL EOCEN- 
j_^ TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guanos, Oil Cake, Feed, Com, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills, 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. 




COLUMBIA BICYCLES 
AND TRICYCLES. 

New Illustrated (36 page) Catalogue, 
giving full description of these ma* 
chines, sent for 3 cent stamp. 

THE POPE M'F'G CO., 

597 Washington St., Boston, Mass. 



Steel Castings 



its superiority over other Steel Castings Send for 

..... ... , , ........ „ 3t> 

STEEL CASTINGS CO., 

407 Library St, Philadelphia, Pa. 



circular and price list. 
CHESTER 



Leffel Water Wheels, 

With Important Improvements. 
11,000 IN SUCCESSFUL OPERATION. 

FINE NEW PAMPHLET FOE 1883 
Sent free to those interested. 

JAMES LEFFEL & CO., 

Springfield, Ohio. 
HO lilhei ty St., N. Y. City. 




POINTERS for Users of Steam Pumps. 
Tan Duzen's Patent Steam Pump 
( Hot or Cold, ) Ts 
Can Pump < Sandy or Impure > TCfR pf pnf 
( Wateror Liquids. ) ™ Cient - 
Has no moving parts, consequently no 
wear, norepairs. no trouble. Purchasers 
assume no risks, as we guarantee every 
Pump. Above comparison with Jet 
Pumps, Ejectors, etc., made of Iron. 
Demand this Pump of your dealer and 
take n o cheap substitute. We make Ten 
Prices from $7 to $75. Capacities from 100 to 
20,000 gallons per hour. State for what purpose wanted 
and send for Catalogue of " Pumps." 

VAN OUZEN & TIFT, Cincinnati, O. 



EVAPORATING, FRUIT 



American Fruit Dritr. 



Treatise on improved methods 
SENT FREE. Wonderful results. 
Tables of Yields, Prices, Profits, 
and General Statistics. Address 

AMERICAN MANUF'G CO., 
Waynesboro, Fa* 




PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

JAMES C. HAND & CO., 
614 and 616 Market St., Philadelphia, Pa. 



R00KS0N BUILDING, PAINTING, 

U Decorating, etc. For 1883 eighty-eight-page illus- 
trated Catalogue, address, inclosing three 3-cent stamps. 
WM. T. COMSTOCK, 6 Astor Place, New York. 




ICE MACHINES 

Of all sizes, from 

10 lb. per Hour to 
50 Tons per Day 

Binary Absorption System. 

ECONOMICAL., 

SIMPLE, RELIABLE. 

Send for Circulars. 

Delamater Iron Works. 

16 Cortlandt St., 
NEW YORK, U. S. A. 



Asbestos Lined Removable Covering, 

Made of Felt and Asbestos. For 
use on STEAM BOILERS and 
PIPES, Refrigerators, Meat 
Cars, Ice Houses .and HOT and 
COLD WATER.PIPES. Easily applied by any one. 
Address CHALMURS-SPENCE CO., 

419 & 421 Sth St., New York. 




The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use renders it undoubtedly the most economical. 
We are also the sole manufacturers of the C icl kbb at kd 
Collins' Pat.Coitplixg, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, Limited, 
Try Street, 2d and 3d Avenues, Pittsburg, Pa. 
Cr- ner Lake and Canal Sts., Chicago, 111. 
E3F" StoCKS of this shafting iu store and for sale by 
FULLER, DANA & t ITZ, Boston, Mass. 
°reo. Pla.™ Machinery 'Agency. 121 Chambers :-:t., N. T. 




FOE 1884. 



The Most Popular Scientific Paper in the World. 



ESTABLISHED 1846. 



K^ Circulation Larger than all Papers of its Class Combined. 

Only $3.20 a year, including 1 postage to United States and Canada. 
$4 a year, including postage to all countries in the Postal Union. 



This widely circulated and splendidly illus- 
trated paper is published weekly. Every number 
contains sixteen pages of useful information and 
a large number of original engravings of new in- 
ventiousand discover ies,represeu ting Engineering 
"Works, Steam Machinery, New Inventions, Novel- 
tics in Mechanics, Manufactures, Chemistry, Elec- 
tricity, Telegraphy, Photography, Architecture, 
Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the Scien- 
tific American a popular resume of the best 
scientific information of the day; and it is the aim 
of the publishers to present it in an attractive 
form, avoiding as much as possible abstruse n\ "i siis. 
To every intelligent mind this journal affords a 
constant supply of instructive reading. It is pro- 



motive of knowledge and progress in every com- 
munity where it circulates. 

One copy of the Scientific American and one 
copy of the Scientific American Supplement 
(see prospectus below) will be sent for one y^ar. 
postage prepaid, to any subscriber in the United 
States or Canada, on receipt of seven dollars 
by the publishers. 

The safest way to remit is by Postal Order, 
Draft, or Postal Note. Money carefully placed 
inside of envelopes, securely sealed, and correctly 
addressed seldom goes astray* but is at the send- 
er's risk. Address all letters and make all orders, 
grafts, etc., payable to 

MUNN & CO., 261 Broadway, New York. 
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This is a distinct paper from The Scien- 
tific American, but it is uniform in size with it, 
every number containing 16 octavo pages. The 
Scientific American Supplement embraces a 
very wide range of contents, covering the most 
recent and valuable contributions in Science, 
Mechanics, Architecture, and Engineering from 
every part of the world. Every number contains 
several illustrations, consisting in part of import- 
ant engineering works, in progress or completed, 
both at home and abroad, architectural views of 
and plans of new public buildings, handsome 
dwelling-houses, cheap cottages, household furni- 
ture, etc. 

Translations from French, German, and 
other foreign journals, accompanied with illustra- 
tions of Grand Engineering Works; also of Naval 
and Mechanical construction of magnitude, pro- 
jected, progressing, and completed, at home and 
in all countries abroad. 

The most important papers read at Scien- 
tific Conventions by the best and most profound 
thinkers, will be found in The Scientific Ameri- 
can Supplement. This paper when preserved 
and bound, forms a most useful encyclopaedia of 



information, and presents a complete history of 
the progress of the times in the Sciences, Arts, and 
Mechanical Engineering. This paper contains no 
advertisements. 

Price— $5 a year, in advance ; or one copy of 
The Scientific American (see prospectus above) 
and one copy of The Scientific American Sup- 
plement both mailed for one year for $7, pay- 
ment in advance to the publishers. Remit by mall 
and address 

ItttTNN & CO., 
Publishers Scientific American, 

261 Broadway, New Iforfe. 

^"Munn & Co. have obtained for their clients, 
since establishing their Agency in 1846, more than 
one hundred thousand patents. . 

No other Patent Agency has better facilities for 
obtaining patents, trade marks, copyrights, etc., 
quickly and cheaply. 

Inventions examined and advice as to patent- 
ability given free of charge. 

Patents obtained in the United States, Canada, 
and all other countries on the best terms. 

Pamphlets of information on obtaining Patents 
in this country and abroad sent free on applicar 
tion. 
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"JJheele^s HJood Filler 



BREINI^S LITHOGEN SILICATE PAINT 

VERY DURABLE AND ECONOMICAL ONE GALLON 
EQUALS TWO GALLONS Oft MORE OF THE B£STM1XED PAINT 

THE BRIDGEPORT WOOD FINISHING CO. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

ff.B.HIIILIH.T. Pres't. J. M. ALLEN, Pres't 
J. B. PIERCE, Sec'v. 



MTG OPTICIANS. 

Exclusively Perfected 

OPERA, FIELD & 
MARINE 6LASSES, 

TELESCOPES, MICROSCOPES, 
BA ROHETEBSJHfiRMOMETERS 

Magic Lanterns, "Anokato," etc. 

Send at once for UST OF USEFUL HOLIDAY 

GIFTS— gratis. 




PORTABLE F0RfiES-^X s ^§ffi) faetory 

EMPIRE PORT ABE FORGE CO., Cohoes,N. Y. 



New 
York 





r' fepdei, Sewing J 
_-l machine onyl 

A CorderTRuiner, Tuck- 1 
ei*, Five Hemmers, Bind L 
er, Thread Cutter, Need 1, 
lea, Oil and full outfit with each.-* 
Guaranteed to be perfect. War- 
ranted 6 yeare. Don't pay double 
for machines no better, wh«i yon 
can try these before you pay a cent) 
All late improvements. Runs light 
with little noise. Handsome and] 
durable. Circulars with Iran* 
-_ dreds of testimonials free* 
& CO, 47 Third Ave., Chicago,IlU 



FOSSIL MEAL COMPOSITION, 

The Leading Non-Conducting Covering 

FOR BOILERS, PIPES, ETC, 

With % to % inch thickness it radiates less heat than 
any other covering does with 2 inches. 
Weighs very light, is very durable, fireproof, and is 



„ . light, is \ , ., _.._. , 

easily applied. Sold m a dry state by the pound. 

Fully indorsed by Professor Ordway, Massachusetts 
Institute of Technology, Boston. 

FOSSIL MEAL CO., 48 Cedar St., Hew Tort 



Clark's Noiseless Rubber Wheels. 




/and work of every kind in Mills, Ware- 
r houses. Stores, etc. Catalogue free. 

GEO. P. CLARK, Windsor Locks, Ct. 



NEW HAVEN MANUFACTURING CO. 
NEW HAVEN, CONN., 

MANUFACTURERS OF IRON WORKING 

MACHINE TOOLS 

Lathes, Planers, Drills, Shape rs, etc. 

ILLUSTRATED CATALOGUE ON APPLICATION. 



CATALOGUES FREE TO ANV ADDRESS 
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FRICTION CLUTCH 

Pulleysand Cut-off Couplings. 

JAS. HUNTER & SON, North Adams, Mass. 

Labels, 

Etc* 9 
with our $3 Printing Press. Larger sizes 
for circulars, etc., $8 to $75. For young 
or old, business or pleasure. Everything 
easy, printed directions. Send two stamps 
_____ for Catalogue of Presses, Type, Cards, 
etc., etc., to the factory. Kelsey & Co., Meriden, Ct. 




Print Your Own Cards 



SPEAKING TELEPHONES. 

THi: AMERICAN HEM, TELEPHONE COMPANY, 

^ W, H.FORBES, W,R. DBIYISR, THKO. N.V-AtL, 

'President. Treasurer. Qen. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
includiug Microphones or Carbon Telephones, in which 
the voice of -the speaker causes electric undulations* 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioherof Patents andtheU. S. Circuit Court 
havedecidedthisto be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information* furnished upon application. 

Address all communications to the 
AMERICAN REM, TELEPHONE COMPANY, 
95 Milk Street. Boston, 111 ass. 
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NATIONALT00LC0., 

MANUFACTURERS or 

MACHINISTS TOOLS. 

WILLIAM SPORT PA. 
PLANERS A SPECIALTY. 
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PRINTING INKS. 

THE "Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO.'S DTK. Tenth and Lom- 
bard Sts. Phila., and 47 Rose St., opp. Duane St., N. Y. 
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